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PREFACE  TO  THE  FOURTH  EDITION. 


The  advances  made  in  hygiene  and  sanitary  science,  more  espe- 
cially in  the  field  of  causation  and  prevention  of  infectious  diseases, 
made  it  necessary  to  subject  this  well-known  and  popular  tesit-book  to 
a  thorough  revision.  Several  of  the  chapters  treating  of  subjects  in 
which  the  discoveries  were  more  recent  were  entirely  rewritten,  while 
others  were  brought  up-to-date  by  including  such  matter  as  appeared 
essential  in  the  light  of  recent  advances. 

The  aim  of  the  editor  has  been  to  preserve  in  the  book  the 
qualities  which  made  it  one  of  the  most  popular  text-books  on  hygiene 
in  the  English  language. 

As  no  one  man  can  be  a  specialist  in  all  branches  of  hygiene  and 
sanitation,  it  was  necessary  to  secure  the  assistance  of  other  men. 
This  had  been  done  by  the  author  in  the  former  editions  of  this  book, 
and  the  plan  has  been  followed  by  the  editor  in  the  present  edition, 
with  this  exception,  however;  in  the  present  edition  credit  to  the 
several  eminent  contributors  is  given  here  in  the  preface. 

Dr.  Walter  Wyman,  Supervising  Surgeon-General.  U.  S.  Public 
Health  and  Marine-Hospital  Service,  has  revised  the  chapter  on 
"Quarantine."  The  chapters  on  "School  Hygiene,"  "E.tercise  and 
Training,"  "Baths  and  Bathing,'*  and  "Clothing,"  grouped  together 
with  one  chapter  heading  "Personal  Hygiene,"  were  prepared  by 
Dr.  Francis  W.  Upshur,  lecturer  on  pathology,  hygiene,  public  health 
and  dietetics  in  the  University  College  of  Medicine.  Richmond,  Vir- 
ginia, The  chapter  on  "Military  and  Camp  Hygiene"  was  entirely 
rewritten  throughout  by  Walter  D.  McCaw,  Surgeon-Major.  Medical 
Department,  Surgeon-Generai's  Office,  Washington,  D.  C.  The  chap- 
ter on  *'Naval  Hygiene"  also  was  entirely  rewritten  by  Henry  G. 
Beyer,  Major  Surgeon  United  States  Navy  and  professor  of  hygiene, 
etc.,  in  the  United  Statra  Army  and  Navy  Medical  School,  Washing- 
ton, D.  C. 

The  other  chapters  were  revised  and  supplemented  by  the  editor. 
It  is  hoped  that  this  edition  will  be  favored  with  the  same  cordial 
reception  accorded  to  former  editions  by  students  and  teachers 
throughout  the  country. 

A.   BOBIN. 
WiunwoTON,  Del. 
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PREFACE  TO  THE  THIRD  EDITION. 


In  this  edition  every  chapter  has  been  subjected  to  a  careful 
leviBion,  and  the  advances  in  sanitary  science  and  practice  have  been 
incorporated. 

Becent  legislation  in  the  United  States  and  Canada  has  almost 
revolutionized  quarantine  practice.  Surgeon-General  Walter  \Vyman, 
and  Dr.  II.  D.  Geddings,  of  the  United  States  Marine- Hospital  Serv- 
ice, have,  at  the  request  of  the  author,  entirely  rewritten  the  chapter 
upon  "Quarantine,"  and  it  will  be  found  to  represent  fully  the  modem 
principles  and  practice  of  maritime  sanitation. 

Medical  Director  Albert  L.  Gihon,  United  States  Navy,  has  again 
thoroughly  revised  the  chapter  on  "Marine  Hygiene." 

With  the  view  of  making  the  book  still  more  useful  to  teachers, 
students,  and  sanitary  officers  than  heretofore,  an  analytical  set  of 
questions  has  been  appended  to  each  chapter,  and  a  separate  section 
has  been  added  on  methods  of  examination  of  air,  water,  and  food. 
For  these  additions  the  author  is  indebted  to  Professor  Seneca  Egbert, 
of  Philadelphia.  Dr.  Egbert  has  also  carefully  revised  the  chapter  on 
"Vital  Statistics." 

The  author  desires  to  thank  all  who  have  assisted  him  in  the 

work,  and  especially  the  sanitarians  throughout  the  country  who  have 

been  helpful  in  the  way  of  criticism  and  suggestion.    He  hopes  that 

the  new  edition  will  merit,  as  well  as  receive,  the  approval  of  all 

students  of  preventive  medicine. 

G.  H.  R. 

BaLTJM OBE,  Md. 
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PREPACK  TO  THE  FIRST  EDITION. 


The  aim  of  the  author  in  writing  this  book  has  iwen  to  place  in 
the  hands  of  the  American  student,  practitioner,  and  sanitary  officer, 
8  trustworthy  guide  to  the  principles  and  practice  of  preventive  medi- 
cine. 

He  has  endeavored  to  gather  within  its  covers  the  essential  facts 
upon  which  the  art  of  preserving  health  is  based,  and  to  present  these 
to  the  reader  in  clear  and  easily  understood  language. 

The  author  cannot  flatter  himself  that  much  in  the  volume  is 
new.    He  hopes  nothing  in  it  is  untrue. 

a  H.  E. 
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CHAPTER  I- 


AIR. 

Exact  invcstiinition  into  ihe  influenoe  of  the  atHMWphere  upon 
health  i?  vet  in  its  infancy.  Enough  has  been  leame^K  however,  to 
«bov  that  changes  in  the  composition  of  the  air.  in  its  ilensity.  its  tem- 
peintnre.  its  humidity,  its  rate  and  direction  of  motion,  and  possibly 
its  electrical  or  magnetic  conditions,  influenoe  in  various  ways  the 
health  of  the  individual.  It  is  only  ven-  recently  that  any  scientific 
attempts  have  been  made  to  trace  the  bearing  of  atmospheric  changes 
upon  health.  The  observations  already  rei-onlcd  indicate  that  a 
thorough  study  of  meteorological  phenomena  in  connection  with  the 
origin  and  progress  of  certain  diseases  is  a  promising  field  of  labor 
for  the  etjucated  sanitarian.  The  meteorological  obsen'ations  which 
have  been  gathered  by  the  T'niteil  States  Signal  Service,  together 
with  elaborate  studies  made  by  the  mete-imlogists  and  cHmatologists 
of  other  countries,  already  form  such  a  large  and  tolerably  complete 
and  well-arranged  body  of  facts,  that  reasonaidy  iiccurate  detliictiong 
can  even  now  be  made.  Heretofore,  in  studying  the  sanitary  relations 
of  the  atmosphere,  both  in  this  country  and  abroad,  the  attention 
of  observers  has  been  riveted  almost  exclusively  ui>on  the  changes 
in  its  composition  occurring  within  certain  limited  areas.  It  is, 
perhaps,  equally  important  to  study  this  universally  diffused  and 
necessary  condition  of  vital  activity  in  its  broader  and  more  general 
relations.  It  will  be  shown,  in  tlie  course  of  the  pn\<ent  work,  that 
the  meteorological  featiiroe  of  countries,  or  of  seasons,  or  even  the 
daily  atmospheric  changes,  exercise  an  important  influence  upon  life 
and  health.  In  order  to  fully  appreciate  these  relations  it  will  be 
necessary  to  first  give  a  brief  summary  of  tlie  facta  and  laws  of 
meteorology. 
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THE   COMPOSITION    AND    PHYSICAL    CONDITIONS    OF   THE 
ATMOSPHERE. 

Atmospheric  air  has  tJie  fnllowing  fomposition: — 

OKyjpjii   -. ,, .   2().ni   [iLT  cent. 

NiLrogen n 77.95         " 

Argon , 1.U0 

Carbonic  sl'W    0  04         " 

Aquenus  va|>or .--.-. varinljlc. 

TrafPK  uf  or^atiiv  inn t tor,  ozoR<s  iiiLneral  .>«It<i,  aTiimoniki,  nitrio  acid, 
krypton,  neon,  ni^tur^uti,  civrburcLtwl   liyiltdgon- 

Tliese  proportions  are  mQintained,  witli  but  very  little  change, 
at  diiTtrent  Iteiyhtfl.  At  first  thmight,  it  wuuli!  Bconi  that  carbon 
dioxiile,  bL'ing  iimch  heaviiT  tliaa  the  other  constituents  of  air,  would 
accumulate  in  the  lower  reyiona  of  the  atmosphGre,  and  there  cause 
an  excess  of  this  poisonous  constituent;  but  in  obedience  to  the  hiw  of 
diffnaion  tlie  intermingling  nf  the  conipnnent  gases  is  perfect,  and 
tlie  proportion  of  carbon  dioxide  in  the  atmosphi^re  is  quite  as  great  on 
itiOiintiiin-tcpB  ns  in  the  dwpeat  valleys.  This  diffusion  of  gases, 
however,  Ib  modiHed  liy  tlie  wind  and,  in  citiee,  by  high  buildings. 

Tlie  proportion  of  nitrogen  in  atinospheric  air  is  generally  uni- 
form, while  that  of  oxyjicn  varies,  depending  to  g  great  extent  upon 
the  amount  of  carbon  dioxide  present.  Honce,  an  increase  ia  tl"' 
amount  of  the  latter  conetituent  is  Lisually  accompanied  hy  a  diminu- 
tion of  oxygen,  inasnmcb  as  the  fnniiatinn  of  cailum  diovide  can  only 
take  place  at  the  ospense  of  oxygen.  The  reciprocal  ncfivities  <jf  ani- 
mal and  vegetable  life  are  heautifnlly  iilustratcd  by  thepe  relations 
between  the  oxygen  and  carbon  dioxide  in  the  air.  In  the  procei^sej^ 
nf  combustion  and  oxidation,  oxygen  iB  withdrawn  from  the  ntinnp- 
phere,  and  combines  with  carbon,  forming  carbon  dioxide.  During 
vegotahic  growth,  on  the  other  hand.  earbi>n  dioxide  v^  withrlrawn 
from  the  air  by  the  leaves  of  plants,  and  iiecomposcd  into  its  ele- 
ments, carbon  and  oxygen.  The  carbon  is  used  in  building  up  the 
plant,  while  t!ie  liberated  oxygen  is  restored  to  the  aiiimsjibcrc.  The 
nnimal  consumes  oxygen,  and  givca  out  carbon  dioxide;  the  plant 
rcanlvea  this  compound  into  its  constituent  elements,  find  gives  back 
the  oxygen  to  the  air.  ITowevcr,  at  night,  or  in  the  absence  of  sun- 
light, plants  evolve  corbon  dioxide  instead  of  oxygen,  and  for  this 
reason  it  is  injurious  to  keep  plants  in  bedrooms  over  night- 

The  atmospliere  ertends  upward  from  the  surface  of  the  ejitth 
to  an  indefinite  distance.  The  limit  has  bf>en  variotiflly  pbired  at 
from  75  kilometrts  to  40,000  kilomclreB.    For  alii  sanitary  purpoaea 
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the  former  may  be  taken  as  the  upward  limit  of  the  atmosphere.  In 
obedience  to  the  law  of  gravity,  this  mass  of  air  presses  everywhere 
directly  downivard — toward  the  earth's  centre — with  a  force  equal 
to  its  weight.  If  a  column  of  tliis  air  be  balanced  by  a  column  or 
mass  of  any  other  matter — the  columns  being  of  the  same  diameter — 
we  have  a  relative  measure  of  the  weight  of  the  atmosphere.  The 
instrument  with  wliich  the  weight  or  downward  pressure  of  the  air 
is  measured  is  called  a  barometer.  The  atmosphere,  at  the  sea-level, 
presses  downward  with  a  force  equal  to  the  pressure  of  a  column  of 
mercury  760  millimetres  high.  Hence,  the  barometric  pressure  at 
sea-level  is  said  to  be  7G0  millimetres,  or  30  inches.  If  the  barometer 
be  carried  to  the  summit  of  a  mountain  1000  metres  above  the  level 
of  the  sea,  or  be  taken  to  the  same  altitude  in  a  balloon,  the  mercury 
in  the  barometer-tube  will  fall  about  90  millimetres.  These  90 
millimetres  of  the  mercurial  column  represent  the  weight  of  1000 
metres  of  air  now  below  tlie  barometer,  and  consequently  not  meas- 
ured or  balanced  by  it.^ 

Upon  ascending  from  the  sea-level,  it  is  found  also  that  the 
air,  being  less  pressed  upon  by  that  which  is  still  above  it,  becomes 
more  rarefied  and  lighter;  its  tension,  as  it  is  termed,  is  less.  Hence, 
for  the  second  1000  metres  of  ascent  above  the  sea,  the  mercury  will 
fall  a  less  distance  in  the  tube,  the  weight  removed  not  being  so  great 
as  in  the  first  1000  metres. 

The  following  table  shows  the  diminution  in  atmospheric  pres- 
sure for  every  1000  metres  above  sea-level: — 


Sea-lev 

1,000 

2.000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

0.000 

10,000 

11.000 

12.000 

l.'),000 

20.000 


Table  I. 

el    760.0  millimetrea. 

metres    670.4 

591..5 

621.0 

480.3 

406.0 

. .  -. 338.2 

316.0 

278.8 

245.9 

2I6.» 

101. 1 

1C8.8 

U5.9 

61.9 


'The  ftfrureei  here  given  are  not  obsolitte.  but  merely  apprnximate.  Tlie 
limits  of  this  work  do  not  allow  a  full  difvussion  of  the  meteorological  ele- 
ments modifying  the  presaure  of  the  atmosphere  at  sea-level. 
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Variations  in  teirpemture  and  humidity  of  the  air  influence  the 
tension  of  the  atmosphere  in  ti  iiiarki-d  degree,  and  affect  the  height 
of  tlie  Ijiiruiiietric  cohinin.  In  fael,  most  of  the  changes  of  atnios- 
phfric  pn^aure  at  the  surface  of  the  earth  are  diret'tl}*  due  to  changes 
in  teinporature  and  hmnidity.  Increase  of  temperature  dimiiiishea 
the  dtnajly  of  the  air.  Hence,  when  the  temperature  rises  the  pres- 
sure decreaKCS. 

The  proportion  of  moisture  (aqueous  vapor),  if  inereasetJ,  like- 
wise causes,  a  dirtihiulion  in  pressure.  It  is  found,  for  example,  that 
when  the  amount  of  aqiicijus  vapor  in  the  air  increascrt,  the  hnroraoter 
falls.  This  is  due  lo  the  fait  that  the  spocttic  gravity  of  aqueous  vapor 
is  lees  than  that  of  dry  air,  hetng  in  tlie  proportion  of  .IJ33  to  LOOO. 
Hence,  as  aijucous  vapor  is  diHuaed  throiigJi  tlie  air,  the  latter  becomes 
lighter,— or,  in  other  words,  the  barometric  presaure  diminiehes. 

The  warmth  of  the  air  is  primarily  derived  from  the  sun.  On 
a  clear  day  ahoiit  one-fourth  of  £)ie  heat  of  the  sun's  rays  is  given 
off  directly  io  the  air  during  the  paessige  of  the  heat-raya  to  the  earth. 
Of  the  remaining  tliree-fourths,  part  is  reflected  from  the  earth, 
white  the  ljir<.'er  portion,  is  tirat  ahsorlted  by  tlie  earth  and  then  given 
ofT  hy  radiation  and  convection  to  the  Buperineumbent  air 

The  air  is  always  warmer  near  tlie  earth's  surface  on  a  clear. 
Bun-fihiny  day:  for,  as  soon  as  the  earth  gets  warmer  than  the  air 
immediately  above  it,  the  exees3  of  heat  is  ^ivon  off  to  the  latter  by 
convection  and  radiation.  On  asecuding  from  the  surfaee  of  the 
earth  the  temperature  decreases,  and  nn  the  summit  of  a  high  mouU' 
tain  the  air  is  always  colder  than  at  its  base.  The  deerease  of  tem- 
perature ftith  the  ascent  equals  1*  F.  to  every  300  feet, 

ProfeHsor  Tyndall  hng  show-n  that  dry  air  absorba  lees  beat  thtin 
air  which  is  charged  with  vapor.  For  this  reason  the  sun's  rays  strike 
the  earth  ft-ith  mueh  greater  intensity  on  a  very  dry  than  on  a  moist 
day,  while  on  the  latter  a  larger  proportion  of  the  heal-raya  ia  inter- 
cepted before  they  reach  t}ic  earth. 

Recent  experiments  seem  to  show,  however,  that  the  difference 
in  diathermancy  beiween  dry  Rnd  linmid  air  is  not  so  great  aa  sup- 
posed by  TjTidall.  The  depth  of  the  air-stratum,  through  which  the 
pun'a  rayR  paPS,  is  of  grrater  influence  than  the  humidity. 

Air,  at  different  temperatures,  ia  capable  of  aheorbing  different 
amounta  of  aqueous  vapor.  Thu^  air  at  a  temperature  of  4'  will 
require  a  much  Bmaller  amount  of  vapor  to  produce  saturation  than 
nir  at  a  tempemlure  of  .10°.  For  this  reapon  air  which  appears 
"damp**  at  the  former  temperature,  both  to  the  bodily  gonsations  and 
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to  appropriate  inBtrumenta,  would  be  considered  as  "dry"  at  the  latter 
temperature,  although  the  actual  amount  of  vapor  present,  or  absolute 
humidity,  is  the  same  in  both  eases.*  In  meteorological  observations 
for  sanitary  purposes,  the  relative  humidity  is  the  condition  deserving 
especially  careful  study. 

It  must  be  borne  in  mind  that  the  mere  statement  of  the  per- 
centage of  relative  humidity,  without  taking  into  account  the  tem- 
perature of  the  air,  is  of  little  significance.  A  like  remark  is  justi- 
fied with  regard  to  statements  of  absolute  humidity,  when  used  to 
illustrate  the  apparent  effects  of  atmospheric  moisture  upon  life  and 
health. 

The  following  table  shows  the  absolute  humidity  correspond- 
ing to  the  same  relative  humidity  at  different  temperatures.  It  also 
includes  the  total  possible  absolute  humidity  and  the  difference  be- 
tween the  actual  and  possible  humidity  (deficiency  of  saturation)  at 
the  temperatures  given: — 

Table  II. 


Tampen- 

RabtiTS 
Hnmldlty 
(peromt). 

Abaolntv  Htunldlty 
(gnuamesper 
cnblo  metre). 

Qreatent  Pcwslble 
Abeolutfl  HumitUlf . 

Deflciencj  of 
Batoratian. 

—30 

—10 

0 

+10 
30 
30 

60 
60 
60 
60 
60 
60 

0.638 
1.380 
3.924 
6.623 
10.298 
18.083 

1.064 
2.300 
4.874 
9.372 
17.164 
30.139 

0.426 
0.920 
1.950 
3.749 
6.866 
12.056 

In  forests  the  relative  humidity  is  usually  higher  than  over  un- 
wooded  districts,  although  the  absolute  humidity  may  be  the  same, 
or,  perhaps,  even  less.  The  evaporation  is  usually  much  greater  in 
the  open  air  than  in  forests.  In  closed  apartments  the  evaporation 
may  be  greater  or  less  than  in  the  open  air,  depending  upon  the 
local  conditions  present. 


*By  "absolute  humidity"  is  meant  the  total  HTnount  of  vapor  present 
in  a  certain  mass  of  air.  By  tlie  term  "relative  humidity"  meteorologints 
designate  the  proportion  of  vapor  present  at  certain  temperatures,  compared 
with  full  saturation  of  the  air  with  vapor,  which  it  reckoned  100.  Thnx,  air 
which  is  saturated,  or  whose  relative  humidity  is  100  at  4°,  would  have  a 
relative  humidity  of  only  24,  if  the  temperature  were  raised  to  27",  because 
in  the  latter  case  the  capacity  of  the  air  for  aqueous  vapor  is  increased. 
Rdative  humidity  is  always  designated  in  percentages;  absolute  humidity  in 
grammes  per  cubic  metre  or  grains  per  cubic  foot. 


e 
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TliG  motion  of  Ihe  air — wind- — Ib  caiiad  by  dilTercnces  in 
presssiire;  t)ie  latter  bfing  due  to  differenPfH  in  temperatiirf  imd 
liuiriidity.  A  mass  of  air  traversing  a  large  body  of  water  absorbs 
Tapor,  unices  alrcatly  sattinited,  and  bcmmfB  moist;  if  it  [>aBs  over 
a  wide  tract  rif  dry  Ijind  it  loses  tnoistiirc  And  bwomts  dry.  There- 
fore in  tlic  cjistem  portion  of!  the  Amtnean  continent,  an  easterly 
or  soutlieriy  wind,  which  comes  from  over  large  bodies  of  water,  and 
whieh  ia  iiBually  warm,  and  thus  f-apable  of  holding  a  hirge  tjUiintity 
of  water  in  n  state  of  vgpor,  ia  nlwuys  moist.  On  tlie  oIJut  hand,  a 
northerly  or  Westerly  wind,  coming-  over  a  large  extent  of  dry  land, 

and  from  a  colder  ripginn,  i?  noiirly  aht;i.y3  a  dry  wind.  On  the 
Pacific  coast  Ibe^e  (.-onditions  are  ri-'versed;  there  a  westerly  wind  is 
a  moist  wind,  while  an  easterly  wind  is  dry.  The  dreaded  easterly 
wind  of  England  is  likewise  a  dry  wind.  It  is  pmbiildf  thnt  the 
direction  and  rate  of  motion  of  air-currents  have  cnusideralde  in- 
fluence upon  the  origin  or  intensification  of  certain  diseases. 

The  electrical  and  niaguctic  conditiona  of  Ihe  utni"ipplu>re  liave 
beeq,  as  yet  atudieil  to  little  ndvniitage.  It  ie  only  known  that  atraos- 
pherie  electricity  isj  in  moet  casea,  positive,  and  that  its  inteneity  in- 
ereases  with  enndensation  of  vapor.  There  seemB  to  he  no  doubt  that 
the  varying  ytatee  of  atmospheric  electricity  are  closely  cnnneetcd  wit!] 
evaporation  and  condensation.  There  is  reason  to  believe  that  a 
fuller  knowledge  on  tliese  topics  will  yield  most  important  results 
to  the  student  of  hygiene. 

Ozone,  which  ie  oxygen  in  an  allolropic  and  liighly  active  con- 
dition ^O;,),  ig  gencmlly  abeent  from  town  air;  and  when  it  does 
appear,  as  after  a  snmmer  stcnn,  it  ia  in  such  iiisigni^eant  amount 
as  to  have  no  iniluence  on  health. 


BACTERIA    IN  THE  A!R. 

In  localities  wIulIi  iiro  free  from  hnman  or  animal  hnhitition, 
as  in  open  plains,  Iiigli  moutaine,  luidncean,  etc..  the  air  ia  free  Iroin 
haeteria;  on  the  olhur  hand,  bacteria  will  bo  present  wherever  man 
or  nnima!  abidfu.  Tlie  nniiiWr  of  bacteria  wilt  be  in  direct  profiortion 
to  the  dencily  of  the  population,  the  larger  number  being  found  in 
cities,  and.  again,  in  the  Overcrowded  portions  of  the  hirge  centres 
of  pf>pulation-  IV'fin-tive  s^anifntion  will  increase  the  number  of  hae- 
teria. In  addition  to  bacteria,  the  air  contaiuB  yeasts  and  the  ajjores 
of  raonlda  iind  of  the  lower  fungi.  The  mnnldn  are  provided  with 
fine  spore-bearing  filaments,  which  become  detached  and  float  in  a 
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free  condition.  The  bacteria,  on  the  other  hand,  do  not  float,  but  are 
carried  by  particles  of  dust  or  moisture.  The  epoch-making  experi- 
ments of  Pasteur  and  Tj-ndall  have  demonstrated  the  axiomatic 
proposition  that  without  dust  there  are  no  bacteria.  Consequently, 
any  disturbance  which  raises  dust  will  also  increase  the  number  of 
bacteria  in  the  air,  and,  conversely,  any  agent  which  allays  dust  also 
purifies  the  air.  It  is  for  this  icason  that  the  use  of  a  damp  cloth 
is  preferable  to  dusting,  and  a  carpet-sweeper  is  more  sanitary  than  a 
broom.  The  bacteria  present  in  the  air  may  be  of  three  kinds: 
(1)  Harmless  bacteria;  (2)  bacteria  which  produce  putrefaction; 
and  (3)  bacteria  which  cause  disease.  The  latter  are  the  most  im- 
portant and  are  derived  from  sick  persons.  The  actions  of  cough- 
ing, sneezing,  speaking,  and  even  of  deep  breathing  distribute  min- 
ute droplets  of  secretions  from  the  respiratory  passages  and  thus 
infect  the  atmosphere.  Diphtheria,  influenza,  pneumonia,  whooping 
cough,  tuberculosis,  and  other  infections  of  the  respiratory  organs 
may  be  and  are  communicated  in  this  way.  The  fine  particles  of  the 
bacteria-laden  secretions  may  be  directly  inhaled  by  the  person 
standing  in  front  of  the  mouth  of  the  patient,  or  else  they  fall  to 
the  ground,  dry  out,  and  dry  bacteria  are  carried  by  the  dust  into 
the  air.  It  is  in  this  way  that  the  sputum  from  consumptives  be- 
comes a  serious  and  constant  source  of  infection.  In  eruptive  fevers, 
like  measles,  scarlet  fever,  small-pox,  etc.,  the  causative  agent,  still 
unknown,  is  eliminated  through  the  skin  and  carried  into  the  air 
by  the  fine  particles  of  dry  epithelium.  The  bacilli  of  typhoid  fever 
and  cholera  may  also  find  their  way  into  the  air  through  the  drying 
of  infected  sewage  or  water,  or  the  excreta  from  the  patient  may  be- 
come mixed  with  dust,  and,  when  dry,  be  carried  into  the  air  jind 
subsequently  deposited  in  water,  milk,  or  other  food.  That  infection 
by  this  method  is  not  more  frequent  is  due  to  the  fact  that  many 
pathogenic  bacteria  are  destroyed  by  drying  and  sun-light. 

INFLUENCE  OF  CHANGES  OF  ATMOSPHERIC  PRESSURE 
ON    HEALTH. 

The  effects  of  a  considerable  diminution  of  pressure  are  familiar 
to  every  one  in  the  "mountain  sickness"  which  attacks  most  persona 
on  ascending  high  mountains.  M.  Bert  has  shown  experimentally 
that  similar  effects  can  be  produced  in  an  air-tight  chamber  by 
diminishing  the  pressure.  The  sjTnptoms  produced  under  a  pres- 
sure equivalent  to  an  altitude  of  from  4000  metres  to  5000  metres 
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were  a  feeling  of  heaviness,  nausea,  ocnlar  fatigue,  rapidity  of  pulse, 
convnlsive  trembling  on  slight  exertion,  and  a  sensation  of  languor 
and  general  indifference  to  the  surroundings  of  the  individual. 

M.  Lortet,  who  has  left  on  record  his  experiences  in  the  higher 
Alps,  says  that  the  svinptoms  noticed  on  ascending  to  high  altitudes 
are:  Labored  respiration,  increased  rapidity  of  pulse,  depression  of 
temperature  (as  much  as  4"  to  7°  C).  The  normal  temperature 
was  restored,  however,  after  a  brief  rest.  Still  more  severe  sjTup- 
toms  have  been  noticed  on  ascending  high  mountains  in  South 
America  and  Asia.  Aeronauts  have  lost  consciousness,  and  in  several 
instances  life,  on  rapidly  ascending  to  great  altitudes.'  According  to 
the  observations  of  the  brothers  Sclilagintweit,  distinguished  ex- 
plorers of  the  highlands  of  Asia,  the  effects  of  diminished  pressure 
ufwn  the  human  organism  are:  "Headache,  difficulty  of  respiration, 
and  affections  of  the  lungs, — the  latter  even  proceeding  so  far  as  to 
occasion  blood-spitting. — want  of  appetite,  and  even  nausea,  muscular 
weakness,  and  a  general  depression  and  lowness  of  spirits.  All  these 
s}inptoms,  however,  disappear  in  a  healthy  man  almost  simul- 
taneously with  his  return  to  lower  regions."  A  singular  observation 
was  made  by  thise  travelers  on  the  effect  of  motion  of  the  air  upon 
the  BjTnptoms  described.  They  say:  "The  effects  here  mentioned 
were  not  sensibly  increased  by  cold,  but  tlie  wind  had  a  most  decided 
influence  for  the  worse  upon  the  feelings.  .  .  .  When  occupied 
with  ob8er\'ations,  we  took  very  little,  if  any,  bodily  exercise,  some- 
timea  for  thirty-six  hours;  it  would  frequently  occur  nevertheless, 
even  in  heights  not  reaching  J.7,000  feet  (about  5150  metres),  that 
an  afternoon  or  evening  wind  would  make  us  all  so  sick  as  to  take 
away  every  inclination  for  food.  No  dinner  was  cooked;  the  next 
morning,  when  the  wind  had  subsided,  the  appetite  was  better. 

"The  effects  of  diminished  pressure  are  considerably  aggravated 
by  fatigue.  It  is  surprising  to  what  degree  it  is  possible  for  ex- 
haustion to  supcr\'ene;  even  tlie  act  of  speaking  is  felt  to  be  a  labor, 
and  one  gets  as  careless  of  comfort  as  of  danger.  Many  a  time  our 
people — those  who  ought  to  have  served  us  as  guides — would  throw 
themselves  down  upon  the  snow,  declaring  they  would  rather  die 
upon  the  spot  than  proceed  a  step  farther."* 


*MM.  PivH  and  rrooi^-SpinpIli.  two  ni'mnaiits,  lost  their  Uvea  in  this 
manner  'hirtnf;  iin  aHccnt  from  Pnrif.  in  April,  1875. 

'ItpsultB  of  a  R<!iontifip  MiAxinn  to  India  ami  High  Axia.  By  Hermann, 
Adolptie,  and  Robert  De  Rvhlagintwoit,  vol.  ii,  pp.  484,  485, 
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These  symptoms  disappear  when  persons  are  exposed  to  these 
conditions  for  a  prolonged  time.  Thus,  in  the  Andes  there  are  places 
4000  metres  ahove  sea-level  which  are  permanently  inhabited;  and 
in  the  Himalayas  there  are  villages  at  a  height  of  over  5000  metres 
constantly  occupied.  In  this  country,  Pike's  Peak,  4350  metres 
above  the  sea,  has  been  occupied  since  1873  by  observers  of  the  signal 
service.  The  men  seem  to  become  acclimated,  as  it  were,  and  suffer 
little  or  no  inconvenience  from  the  diminished  pressure  after  a  time. 

The  minor  disturbances  of  healthy  function  produced  by  dimin- 
ished pressure  (within  the  limits  of  4000  metres  altitude,  or  460  milli- 
metres barometric  pressure)  are  an  increase  in  the  pulse  and  respira- 
tion rate.  This  is  probably  due  to  the  struggle  of  the  organism  to 
take  Tip  the  required  quantity  of  oxygen,  which  is  reduced  in  propor- 
tion by  the  rarefaction  of  the  air.  For  example,  the  proportion  of 
oxygen  at  a  pressure  of  460  millimetres  would  be  equivalent  to  12.6 
per  cent,  at  sea-level,  instead  of  the  normal  20.9  per  cent. 

Paul  Bert  has  shown  by  personal  experiments  in  the  pneumatic 
chamber  that  the  increase  in  pulse  and  respiration  rate  is  not  due  to 
the  merely  mechanical  diminution  of  pressure,  but  to  the  deficiency 
of  oiygen.  Hence  the  physiological  effects  of  high  altitudes  upon 
circulation  and  respiration  are  not  purely  physical,  due  to  dimin- 
ished pressure,  but  vital,  and  depend  upon  the  change  in  the  chemical 
composition  of  the  atmosphere.  The  simple  diminution  of  oxygon 
without  reduction  of  pressure  will  produce  similar  though  not  identi- 
cal effects  upon  the  organism. 

Above  the  height  of  4000  metres  above  sea-level  (below  460 
millimetres  pressure)  the  profounder  disturbances  of  function  char- 
acterized as  "mountain  sickness"  come  on.  Different  individuals  re- 
act in  different  degree  to  the  morbific  influences  of  greatly  dimin- 
ished atmospheric  pressure  (and  coincident  reduction  of  oxj'gen). 
Thus  Glaieher  reached  an  elevation  of  11,000  metres  (191.1  milli- 
metres pressure)  and  returned  to  the  earth  alive,  while  Croc6- 
Spinelli  and  Sivel  perished  at  the  considerably  lower  elevation  of 
8000  metres,  equivalent  to  a  pressure  of  260  millimetres  (7.8  per 
cent,  of  oxygen). 

The  sanitarian  is  most  concerned  about  the  effects  of  pressure  of 
the  atmosphere  from  760  millimetres  down  to  460  millimetres  (or  up 
to  an  altitude  of  4000  metres  above  sea-level).  The  climatotherapy 
of  various  diseases  requires  that  the  effects  of  variations  of  pressure 
between  these  limits  should  be  carefully  studied.     The  observations 
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of  Mermod  and,  Jourdanet'  have  illustraLwi  tbo  common  physiological 
effects  of  these  circmnscrilied  chungcs,  wliile  tlie  oxperieiicea  of 
therapc'utieta  have  established  Iht  fact  very  clearLy  tliat  mimy  cases 
of  phthisis  impTOve  markedly  iu  a  rareliud  atniosjiiiere.  provided,  how- 
evLT,  they  are  not  subject  to  hemorrhages,  iu  wliich  case  high  altitudt; 
increaBes  the  liahility  to  liemoptyBis.  Other  ohsjrvers  have  also 
shown  that  the  effeelB  oi  diminished  pressure  are  not  always  benf- 
ficial,  and  Dr.  LoomiB  hne  warned  against  the  Binding  of  piitients 
with  heart  disease  to  high  altitudes.  Whether  the  lethal  effects  that 
have  heen  rccnrded  in  euch  cases  are  due  to  the  inereased  activity  of 
the  lioart  and  heightened  hlood-pretiaure  from  deficient  oxygen,  or  as 
suggested  hy  Dr.  F.  Donaldson,  Jr.,  to  dilatation  of  the  heart-walls 
from  diminution  of  external  pressure,  is  as  yet  unsettled." 

It  is.  probable  that  the  diurnal  or  accidental''  OBci!lations  of 
harometrie  pressure  at  aea-level  have  no  appreciable  influence  upon 
the  organism.  The  stntement  is  occasionally  met  that  pnticuts  sub- 
jected to  grave  surgical  operations  often  do  hadly  during  low  at- 
moppheric  pressure,  and  some  surgeons  never  operate  when  the 
barometer  is  low  or  falliDg  if  they  can  avoid  it-  An  inquiry  under- 
taken by  tlie  writer  in  187G,  in  which  the  escollcnt  records  of  the 
Massachu&ettB  General  Hospital  and  the  obserTiitiong  of  the  Boston 
station  of  the  United  States  Signal  Sefvtce  for  five  yejire  were  used 
as  tlie  basis  of  comparison,  resulted  negatively.  The  deaths  follow- 
ing operations  done  on  days  when  the  barometer  was  high  or  rising 
were  exactly  equal  Jn  number  to  those  following  operations  when  the 
barometer  was  low  or  falling.  Unfortunately,  the  JnTestigation  was 
never  pursued  to  the  e.itcnt  of  including  other  rnc^tcorolo^^icnl  ele- 
meuta,  such  as  huniidityj  cloudiness,  precipitation,  etc.  The  numer- 
ous studies  of  the  relations  of  variations  of  pressure  to  the  progress 
of  infectiona  diseases  have  also  fiiilcd  to  yield  any  fruits  of  value. 
Whether  the  nerve-pains  so  frecjucntly  complained  of,  especially  by 
elderly  patients,  during  the  progress  of  areas  of  low  harornetor.  are 
duo  to  the  diminished  prepsure,  or  to  the  influenoe  of  some  other 
meteorological  faclor,  such  aa  humidity  or  electrical  condition,  can- 
not vet  he  decided. 


'  JniirHimeit  states  that  while  the  Prrricli  nnii  Bcliriiin  soldiers  in  MgxIto 
hnd  nn  ar<-(»l<'r»lprf  pulse,  tho  Tinitivrs  hmi  u  n"nniil  piil-ie-  In  Mynnod's  ofc 
BPrvjitiima  tliu  nvvmi;*  frc^ii^ticy  of  tlvo  piil^e  nt  Si.  <'f':iix  (llOfl  metres  above 
seQ-lpv<*l}  wiis  n<'(ir5y  four  twats  (rreaUT  tliiin  nl  Stroflsbiirph  (U2  nH'trpa). 
Th«  cnnililion  «if  the  natives  nt  the  liiph  st'ttlemetits  of  the  Andes  uml  Hhno- 
iayatt  \ma  ntit  yet  lii>rn  irvpstigntnl  with  rxaetilii<]e. 

■Ameri''un  Cliniutnlojji«>l  Aswx.'intioTi,  18SJ. 

*  Meaning  the  oBPilUtiou  prt>du«Hl  dy  etorm  waves. 
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Increased  ntnioB]iIiuric  pressure,  as  noticed  In  caiesoTif.  ttianuls, 
and  mines,  produci's  incraise  in  frwiuenty  ami  dui)tli  of  respiratitin, 
duninution  iu  tlie  number  of  lieata  and  voluniL^  of  t!ie  jmlfie,  jialJor 
of  the  skin,  increase  of  pcrspimtion  (althtnigh  Smith  states  tlint 
this  is  only  apparent  and  due  to  lack  of  fvapomiion  from  the  swr- 
fflce),  increased  appetite,  and  more  abundant  excretion  from  the 
Itidneja. 

Among  the  distinctly  pathologic-al  effecta  of  intreased  atmos- 
pheric pressure  are  rupture  nf  the  drum  of  the  ear,  pain  in  the  frontal 
and  maxillary  sinuses,  neuralgic  pains,  nausea,  sometimeB  vomiting, 
and  local  paralyses.  Dr.  A.  H.  Smith*  defines  thifi  collection  of 
symptoms  as  "The  C'uisBnn  Disease,"  and  gives  the  following  sum- 
mary of  its  cbiiractoriatic  features; — 

"A  disease  (Jepending  upon  inereaBed  atmospheric  presBure,  but 
always  developerl  after  the  pressure  is  removed.  It  is  character- 
ized by  extreme  pain  in  one  or  more  of  the  extremities,  and  aoine- 
tinLt'8  in  the  trunk,  and  which  may  or  may  not  he  asaociated  with 
epigastric  pain  acid  vomiting.  In  some  cases  the  pain  is  accompanied 
by  paralyaiB  mdre  or  luas  complete,  which  may  be  general  or  local, 
but  is  moRt  freipipotiy  confined  to  the  lower  half  of  the  body.  Cere- 
bral Bymptome,  such  as  headache  and  vertifi^Of  are  eometiuiea  present. 
The  ahnve  ayraptoma  are  connected,  at  least  in  the  fatal  caaes,  with 
conpcBlinn  of  the  brain  and  spinal  cord,  often  resultint;  in  Rerous 
nr  sanguineous  effusion,  and  with  congestion  of  most  of  the  abdominal 
viacera." 

The  measures  to  he  adopted  in  preirenting  "Caisson  DiBease" 
are:  (1)  Working  during  short  shifts,  from  3  to  4  hours;  (8) 
abnndant  aupply  of  fre-sh  air;  (3)  the  iiae  of  electric  li^ht,  ao  as  to 
Bavc  the  oxygen;  (-))  slow  decompression,  at  the  rate  of  one  minute 
for  every  three  pounds  of  pressure.  The  disregard  of  the  la&t  rule 
has  recently  caused  several  deaths  among  laborers  working  in  the 
tunncia  under  the  Hudson  Iliver. 


INFLUENCE  OF  CHANGES  OF  TEMPERATURE  ON   HEALTH. 

Many  of  the  du range meuts  of  health  ascribed  to  high  tempera- 
ture are  to  a  considerable  degree  due  to  other  factors,  prominent 
among  which  are  high  humidity,  inteinpt'ranco,  overwork,  and  over- 
crowding.    There  can  be  little  doubt,  however,  Uiat  the  importance 

•Thi-  Physiological,  "Patliolopifal,  and  Therapeatical  Effects  of  Com- 
prexacd  Air.  p.  47,  Detroit,  1886. 
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of  tile  high  temperature  itself  can  hardly  be  overratwl.  It  lins  bocn 
generally  acceptwl  heretofore  that  a  high  l«iiperature,  together  with 
a  high  relative  humidity,  is  moat  likely  to  he  followed  by  sun-stroke. 
A  careful  compariBon  in  a  surieB  of  dcntlis  frain  Bun-stroke  in  the 
city  of  Cincinnati  in  the  BUfntricr  of  18S1  sliows,  howi?vprj  conclu- 
Bively  that  a  very  high  mean  temperature  with  a  low  relative  humidity 
is  more  liable  to  be  followed  hy  eun-stroke  than  the  high  tempera- 
tnre  when  nceompiinied  hy  a  high  humidity.  The  same  aeries  of  ob- 
eervationa  also  shows  that  the  nuraiicr  of  deaths  was  jjreiiter  on  clear 
days  than  on  cloudy  or  partly  cloudy  days.'*  A  corroboration  of  this 
result  is  found  iu  the  fact  that  sun-strokea  very  riirely  occur  on  ship- 
board, at  sea,  tt-here  the  relative  humidity  is  always  high. 

The  direct  influence  of  the  sun's  rays,  upon  the  skin  jtrodiiceg  at 
times  an  erj'thematous  affection  which  may  run  into  a  dLirmatitia  if 
the  iosolation  is  prqlonpird.  Artificial  heat  may  produce  similar 
effects. 

The  prevention  of  sun-stroke  olmuhl  include  the  wearing  nf  light 
and  loosely-girded  clothing,  bo  as  to  favor  tlie  rapid  evaporation  of 
perspiration;  the  use  of  cool,  hut  not  ice-cold  water  ;  total  abstinence 
from  alcoholic  bi?vem|!:es;  and  (he  maintenance  of  the  functiona  of 
the  nlimentari'  cannl  in  a  healthy  condition.  Conatipation  phould  be 
particularly  guarded  against.  Severe  muscular  eiertion  ehould  be 
avoided  during  the  hottest  part  of  the  day. 

Diarrheal  diseasrs,  both  of  adults  and  children,  are  much  more 
fre(]uent  during  hot  than  cold  weather  (and  in  hot  than  in  eold 
climates),  but  it  ia  j.irohabk  that  other  factors,  ns  t!ie  more  ready 
putrefaction  of  fwitl,  aid  in  the  production  of  these  diseases  besides 
the  high  temperature. 

Pertain  epidemic  diseases  nre  likewise  more  frequcTit  in,  or  ex- 
clnaively  confined  to,  hot  climates.  These  arc  chnlura,  yellow  fever, 
and  epidemic  dyBontory.  ElephanliasiB,  malarial  fovera,  and  certain 
«kin  diBcnfies  seem  also  to  have  some  connection  with  a  conntantly 
high  exttTtial  tt'Uiperalure.  The  intimate  rclntion  between  cause  an3 
eflfect  ia  not  clearly  understood,  although  the  belief  ie  current  that 
tlie  origin  and  spread  of  such  diBeasea  depend  upon  the  development 
of  various  parasitic  organisms. 

Regarding  the  morbific  cffecU  nf  continued  high  temperatures, 
it  IB  probable  that  an  nppropridte  mtwlc  nf  life,  proper  diet,  and  suit- 
able clothing  would  avert  many  of  the  bad  consequences.     Nevertbe- 


*Thp  fliin otrokf'  Eriideniic  nf  CEnpintintt,  0.,  during  the  Sunmier  of  1691. 
A-  J.  Mtles,  VuIAk  Ilrahli,  vrvl,  vii,  pp.  £1)3-304. 


INFLUENCE  OF  TEMPERATURE  ON  HEALTH.  13 

leas,  tbe  fact  remains  that  certain  tropical  or  hot-weather  dieeases 
must  be  considered  as  primarily  dependent  upon  high  temperature, 
although  the  pathological  effects  may  be  due  to  an  intermediate  fac- 
tor. It  is  not  improbable  that  micro-organisms  will  be  found  to  ex- 
plain the  occurrence  of  yellow  fever,  cholera  infantum,  and  other  dis- 
eases incident  to  hot  weather. 

Extreme  low  temperature,  as  observed  in  the  arctic  regions, 
seems  to  produce  a  progressive  deterioration  of  the  blood  (anemia), 
in  consequence  of  which  most  natives  of  temperate  regions  who  are 
compelled  to  remain  in  the  far  north  longer  than  two  winters  suc- 
cumb to  various  hemic  diseases,  scurvy  being  the  most  prominent. 
It  is  not  improbable,  however,  that  the  dietary  fumiehed  is  respon- 
sible for  a  large  share  of  the  evil  effects  ascribed  to  cold.  The  ab- 
sence of  Bun-light  for  a  considerable  part  of  the  winter  season  may 
also  have  much  to  do  with  the  bad  influences  for  which  the  low  tem- 
perature is  held  responsible. 

Among  the  acute  effects  of  great  cold,  frost-bite  is  the  most  fre- 
quent as  well  as  the  most  serious.  Loss  of  portions  of  the  nose,  or 
ears,  or  even  of  entire  members  are  not  infrequent  results  of  frost-bite. 

In  the  arctic  regions  one  of  the  most  annoying  affections  which 
the  traveler  has  to  contend  against  is  snow-blindnesa,  a  severe  ophthal- 
mia produced  by  the  glare  of  the  snow.  Neutral-tinted  glass  goggles 
diould  be  worn  as  a  preventive.^" 

Dr.  Henry  B.  Baker''  has  placed  upon  record  a  large  mass  of 
observationa  which  appear  to  indicate  that  most  of  the  acute  diseases 
of  the  respiratory  organs  are  caused  by  a  low  temperature  in  con- 
junction with  a  low  absolute  humidity.  Dr.  Baker  furnishes  numer- 
ous diagrams,  which  seem  to  demonstrate  that  the  curves  for  influ- 
enza, tonsillitis,  croup,  bronchitis,  and  pneumonia  are  in  general  out- 
lines all  practically  the  same,  and  that  they  follow  the  curve  for 
atmospheric  temperature  with  surprising  closeness,  rising  after  the 
temperature  falls  and  falling  after  the  temperature  rises.  He  claims 
that  this  saraenesa  indicates  that  the  controlling  cause  is  one  and  the 
same  for  all  of  these  diseases,  and  that,  directly  or  indirectly,  the 
atmospheric  temperature  is  that  cause.  They  arc  diseases  of  the  air- 
passages,  and  may  be  supposed  to  be  influenced  or  controlled  by  the 


"See  Prayer's  Narrative  of  the  Austrian  Arctic  Voyage  of  1872-74.  pp. 
2S0-3  and  317,  for  an  account  of  the  effects  of  cold  on  the  orfranism,  and  on 
the  best  prophylactic  measures  to  be  adopted.  The  Report  of  the  Surffeon- 
General  of  the  U.  S.  Navy  for  1880  alao  contains  (pp.  350-8)  a  valuable  memo- 
randum by  Ex-Surgeon-General  Philip  S.  Wales,  on  Arctic  Hygiene. 

"Trans.  Ninth  International  Med.  rongresa,  vol,  v. 
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atmospbefe  wMch  psases  througli  them.  Although  the  curvea  are 
all  similar,  yet  their  dillerenceB  still  furdier  support  hia  view,  because 
the  order  of  succession  of  the  several  diseases  is  such  as  would  be  ex- 
pected if  eaueyd  in  the  manner  which  tie  suppoet's.  T}ni8,  croup 
and  influenza  precede  in  time  bronchitis  and  pneumonia;  the  curve 
for  hronchitia  shows  that  disease  to  rtspond  quicker  than  doe&  pneu- 
mciiiia  to  the  rise  and  fiill  ot  the  temperature.  Re  auggests  that  tlie 
explanation  of  the  causation  of  these  dieeaeee  has  not  been  grasped 
before  because  one  of  the  principal  facts  has  not  been  apprehended, 
namely,  the  fact  that  cold  air  is  always  dry  air;  on  the  contrary,  it 
has  been  generally  stated  that  when  these  diseases  occur  the  air  i&  cold 
and  damp.  He  explains  that  while  the  cold  air  ia  damp  relatively  it  is 
always  dry  absolutely,  and  he  thinks  that  its  bad  efTeeta  on  the  air- 
passagea  are  mainly  through  its  drying  effects,  which  can  best  be 
appreciated  by  reflecting  that  each  cubic  font  of  air  inhaled  at  the 
temperature  of  zero.  F.  [ —  17.8°  C],  can  contain  only  i,l'  ST^'p  "^ 
vapor  [1.33  gramraes  per  cubic  metre],  while  when  exhaled  it  is 
nearly  saturated  at  a  temperature  of  about  !)8°  F,  [36.5*  Q'.].  iiud 
therefore  contains  about  ISVs  frratns  of  vapor  [about  4'i  gramme? 
per  cubic  metre],  about  18  grains  of  which  have  been  abstracted  from 
the  air-passages.  Thus  cold  air  falling  upon  suwceptihie  s.urfaee8 
tends  to  produce  an  abnormal  drjTiePs  which  may  he  followed  by  irri- 
tation aud  BuppuratioD.  He  claims  that  coryza  is  sometimes'  so 
caused.  Under  some  conditions  the  nasal  flurfaces  are  not  stifM^eptible 
to  drying,  the  fluidK  being  supplied  in  increased  quantity  to  meet  the 
increased  demand  made  by  the  inhalation  of  cold  air.  Tn  that  case 
an  unusual  evaporation  of  the  fluid  leaves  behind  an  unusual  quan- 
tity of  non-volatile  saEta  of  the  blood,  such  as  sodium  cblnride.  and 
an  unusual  irritation  reeulta;  he  thiuks  influenza  ia  the  name  com- 
monly given  to  this  condition.  The  effects  whif-b  the  inhalation  of 
cold  air  has  on  the  bronchial  surfaces  depend  greatly  tipon  how  the 
upper  air-passages  hare  responded  to  the  increased  demand  for  fluids; 
becauae,  if  they  do  not  supply  the  moisture,  it  must  bo  supplied  by 
the  bronchial  surfaces,  in  which  case  bronchitis  results.  Finally,  if 
the  demands  for  moisture  made  by  eold  air  are  not  met  Tintil  the 
air-cells  are  reached  pneumonia  is  produced. 

These  claims  are  partly  supported  and  partly  opposed  by  an 
elaborate  paper  by  Dr.  J.  W.  Moore."  According  to  the  statiatics 
furnished  by  this  writer,  bronchitJa  and  pneumonia  show  a  remarkable 

"TIiP  SpRHonal  Prntdence  of  Pneumomc  Fever,  TrMta,  Ni;ith  laicrnat. 
CongrenB)  voL  v. 
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contrast  as  to  seasonable  prevalence.  The  statistics  of  London  and 
Dublin  agree  very  closely  upon  this  point.  Bronchitis  falls  to  a  very 
low  ebb  in  the  third  or  summer  quarter  of  the  year  {July  to  Septem- 
ber, inclusive),  when  only  13  per  cent,  of  the  deaths  annually  caused 
by  this  disease  take  place  in  Dublin  and  only  11  per  cent,  in  London. 
In  the  last  or  fourth  quarter  (October  to  December  inclusive)  the 
percentage  of  deaths  from  bronchitis  rises  to  21  in  Dublin  and  30  in 
Ijondon.  The  maximal  mortality  occurs  in  the  first  quarter  (January 
to  March,  inclusive),  when  it  is  38  per  cent,  in  both  London  and 
Dublin.  In  the  second  or  spring  quarter  (April  to  June,  inclusive) 
the  broQchitic  deaths  decline  to  33  per  cent,  in  Dublin  and  21  per 
cent,  in  London.     . 

The  mortality  from  pneumonic  fever  is  differently  distributed 
throughout  the  year.  In  the  summer  quarter  more  than  14  per  cent. 
of  the  annual  deaths  referable  to  the  disease  are  recorded  in  Dublin 
and  more  than  15  per  cent,  in  London.  In  the  first  quarter  the  fig- 
ures are — London,  31  per  cent. ;  Dublin,  31  per  cent.  In  the  second 
quarter  they  are — London,  26  per  cent;  Dublin,  30  per  cent.  In  the 
fourth  quarter  they  are — London,  27  per  cent.;   Dublin,  24  per  cent. 

It  therefore  appears  that  the  prevalence  and  fatality  of  pneu- 
monic fever  from  season  to  season  do  not  correspond  with  the  seasonal 
prevalence  and  fatality  of  bronchitis.  The  latter  disease  increases  and 
kills  in  direct  relation  to  the  setting  in  of  cold  weather;  it  subsides 
in  prevalence  and  fatality  with  the  advance  of  spring  and  the  advent 
of  summer.  Pneumonic  fever,  on  the  other  hand,  increases  less 
quickly  in  winter  and  remains  more  prevalent  in  spring  than  bron- 
chitis; its  maximal  incidence  coincides  with  the  dry,  harsh  winds 
and  hot  sunshine  of  spring,  when  the  diurnal  range  of  temperature 
also  is  extreme. 

Dr.  Moore  believes  that  acute  bronchitis  is  produced  directly 
by  the  influence  of  low  temperature,  while  pneumonia  requires  an 
additional  cause,  which  he  supposes  to  be  a  specific  micro-organism. 

Since  Dr.  Moore's  observations  the  specific  causes  of  pneumonia 
(the  pneumococcus)  and  influenza  (the  influenza  bacillus)  have 
been  firmly  established,  and  it  is  quite  likely  that  acute  bronchitis, 
coryza,  and  other  acute  affections  of  the  respiratory  passages  are 
caused  by  micro-organisms,  the  cold  acting  merely  as  a  predispos- 
ing factor. 
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HUMIDITY  OF  THE  ATMOSPHERE  AS  CONNECTED  WITH 
CHANGES   IN  HEALTH. 

The  propagatfon  of  certain  -icutc  mCt'ctidiiB  (liBeases  is  believed 
to  be  duo  to  u  Kigh  relative  liumidity.  There  i-au  im  no  lunger  any 
dotiht  that  a  very  humid  boH  and  air,  especially  if  connected  with  a 
variable  tempemture,  are  almost  conjitant  factors  in  tlie  prodlnpo- 
flition  to  pulmonary  phthisis.  Rectnt  cxi>erienee  in  tliis  couutry  and 
abroad  liaa  ehown  that  the  high  plateaus  and  monntaina,  far  inland, 
where  the  m\\  is  dry  and  the  relative  humidity  nf  the  air  Imv,  are  the 
beat  resorts  for  eoiisuriiptives,  altficiufrh  excellent  rtsulta  in  the  treat- 
meDt  of  tuberculoaifl  have  been  achieved  Id  aaijatoriuroB  located  under 
the  most  adverse  climatic  eonditioDs, 

Of  the  effeota  of  t'xcessivejj  dry  air  un  health  little  ilefinite  iB 
known.  It  acems  probuhle.  however,  that  catarrhal  nlTec'tions  of  the 
respiratory  mucous  mcniliraue  are  more  frecjueut  in  a  ilry  than  in  a 
humid  climate." 

THE  SANITARY   RELATIONS  OF  AIR-CURRENTS. 

Primarily,  winds  or  air-currents  may  be  considered  as  favor- 
able tn  health.  By  the  af;ilatinn  of  the  air  ventilation  ia  Bccured, 
foul  air  removed  from  insanitary  places,  and  diluted  by  admixture  of 
purer  ain  But  nirH?arrcTi(a  may  also  be  refjarded  as  either  directly 
or  indiiectly  unfavoniblv  influencing  licaltb. 

Full  credit  is  given  by  the  public  to  cold  winds  and  dniughts 
in  producing  cntarrha  and  rheumatic  pains.  The  progressioti  of  cer- 
tain infectious,  diseases,  eepecinlly  malaria,  Es  helievod  with  good 
rcadon  to  stjind  in  a  definite  relation  with  (be  direction  nf  the  wind, 
which,  if  the  latest  thetiry  of  the  causation  of  malaria  ho  accepted, 
carries  the  infected  mnsr|nitoeii. 

Certiiiii  Inqal  wiuda  are  kiiOnTl  (o  have  a  deleterious  elTect  upon 
Hvinp  beinps.  especially  when  the  latter  are  in  bad  heaUh.  Among 
these  winds  is  the  mistml,  a  cold.  dry.  parchinp  northwes.t  wind  which 
blowB  along  the  Gulf  of  Lyons.  It  brings  on  rheumatism  and  mus- 
cular painp.  and  ib  said  to  excite  pleurisy  and  pneumonia  and  to  act 
unfavorably  upon  consuniplivec. 

TTie  horn  ie  a  cold,  dry  Avind  coming  down  from  the  Alps  and 
continuing  across  the  Adriatic. 

"Sw  ante. 
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The  Texan  northers  are  well  known  in  the  southwestern  part  of 

the  Unitetl  States,     Tlicy  «ru  cvtrenit'Iy  drj',  and  are  oftcm  accom- 

pajiied  by  a  Sudden  fall  of  temperature.    Changes  of  28°  C.  (50'"  F.) 

^TFiOitn  twelve  hours  are  not  infrequunt  in  Wwslern  uiiil  Central  Texaa. 

Joth  man  and  beast  suffer  intensely  from  Uie  cold,  parching  character 

of  the  wiDd. 

The  sirocco  of  Northern  Africa,  Sitily,  and  Sodthem  Italy  has  a 
world-wide  nutyriety  for  its  depressing  effect  upon  human  energy. 
The  hartnaHnn  is  equally  noted  on  tlie  west  coast  of  Africa.  It  ia 
•Jiot  and  dry,  while  in  Southern  Europe  the  eiiocco  is  Ur>t  and  moist. 

The  simoon  is  a  hot,  scorching  wind  of  India,  and  is  Baid  to  be 
deadly  i;i  its  effects  upon  vegetation  and  extremely  deleterious  to  men 
and  animnls  who  are  encountered  by  it.  In  Auatralia  and  South 
Africa  liot  winds  are  eaid  to  occur  whlc-h  completely  destroy  vege- 
table hfe  in  their  track,  and  are  often  unwholesome  in  their  effecta 
upon  aninml  life. 

The  evil  reputation  of  the  AJpine  foltn  ia  very  well  known,  and 
neither  native  nor  traveler  is  anxious  to  encounter  it.  It  ia  warm 
and  dry. 

With  reference  to  the  influence  of  electrical  conditioos  of  the 
atraoBphere  npnn  henlth,  no  observatiooa  have  been  made  which  jus- 
tify definite  conclusions.'* 

Mr,  Alexander  Buchan  and  Dr.  Arthur  Mitchell  have  anfllyzed 
ie  influence  of  the  weather  and  season  upon  the  causation  of  disease, 
or,  rather,  upon  the  mortality  from  various  diseases.'"  Taking  the 
records  of  the  ■rit;-  of  New  York  from  1871  to  1S77,  it  appears  that 
the  maximum  number  of  deaths  from  smalUpos  occurred  in  May, 
the  minimum  in  September.  From  measles  there  were  two  annual 
maxima  and  minima,  the  greater  in  July  and  September  and  the 
smaller  in  February  and  April.  Prom  Bcarlet  fever  the  maximum 
jwas  in  .\pril,  the  minimum  in  Septpuiber.  From  typhoid  fever  the 
jjdmum  was  from  Auf^st  to  November^  the  minimum  almost 
pf|iially  distributed  throufihout  the  rest  of  the  year;    from  diarrhea, 


"  Dr,  S.  Weir  Mitchell  Iibs  aTiown,  frnm  thp  recfln^  nf  the  etm  ftf  Oflntiiin 
l_OKtlint  V.  S.  A.  (Atnericfin  Journal  Med.  SH,  April,  1877,  and  N.  Y.  Med,  Jour., 
'^ujnist  il4>  and  ScptfuiU'r  1.  ISfiS),  tlint  alUukB  nf  npumltria— in  tliia  rjse.  at 
■II  evenlB— flPPUTnjianird  the  prngrpw^  nf  Rtomis  nnos^  the  continpnt.  Also, 
tLttl  the  periods  of  maxiimim  pnin  ocpurred  Willi  n  'hijili  but  fulling  barometer 
and  innrea'-inp  nlifinliitc  tiiimidity.  Tlirre  flccims  al*o  in  lie  tintne  rcfatioti  in 
this  ■Mne  betwppTi  tlie  mBximiim  rmin  nnd  the  mATimiim  nift(m*tic  forcp  na 
aliftWT?  l>v  the  d(>i?liin>mptrr.  TV.  MEtchpHfl  papcrH  »re  Bmnnir  Itip  most  rnlii- 
•htff  pOBitive  omilrilrtitinti  tn  Iiyyienir  tiiP-lpnrr>Io|?>',  and  dt-sm-e  rnrfful  atudv. 

"Journal    StT>tlii<Ii  MclfMirnlnijirnl  Rocietv.    ltt75-TS.      (Ahsilract  in  Rich- 
ardson's Preventive  ModiVinp,  p.  53.'j  rt  nrq.    Philradolpliin.  1884.) 
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the  maximiun  in  July  and  August,  the  minimum  from  December  to 
March;  from  diphtheria,  the  maximum  in  December,  the  minimum 
in  August;**  from  whoopiDg-cough,  maximum  in  September  and 
February,  minimum  in  November  and  June;  for  croup  the  cur\-es 
agree  pretty  closely  with  the  diphtheria  curves;  from  phthisis,  the 
maximum  in  March,  minimum  in  June. 

The  foregoing  charts,  reproduced  by  permission  of  the  Massachu- 
setts State  Board  of  Health  from  the  report  of  that  body  for  1888, 
show  an  almost  identical  movement  of  the  mortality  from  different 
diseases  throughout  the  year.  They  exhibit  the  reported  mortality  for 
1888  and  also  for  the  six  years  from  1883  to  1888. 

From  suicide,  curiously,  the  greater  number  of  deaths  occurs  in 
May,  the  smallest  in  Februar}'.  This  is  contran.'  to  the  usual  suppo- 
sition that  gloomy  weather  predisposes  to  suicide.  The  six  summer 
months — from  April  to  September — show  a  much  larger  number  of 
self-murders  than  the  remaining  half-year.  In  eleven  years,  ending 
1880,  there  were  1521  cases  of  self-destruction  in  New  York.  Of 
these  341  occurred  during  January,  February,  and  March;  417  dur- 
ing April.  May,  and  June;  412  during  July,  August,  and  September; 
and  351  during  the  last  three  months  of  the  year.  In  Philadelphia, 
the  results  of  examination  of  the  statistics  of  suicide  for  ten  years 
are  almost  exactly  similar.  Out  of  636  cases  of  suicide,  78  occurred 
in  May,  71  in  August.  57  in  December,  54  each  in  October.  July,  and 
April,  52  in  June,  49  in  Xovember,  44  each  in  December  and  Feb- 
rurary,  43  in  March,  and  36  in  Januar.."  Dr.  I>ee  is  led  to  believe 
that  "a  low  barometric  pressure,  accompanied  by  a  high  thermometric 
registry,  with  sudden  fluctuations  from  a  Jow  to  a  high  temperature. 
together  with  much  moisture  and  prevailing  southwest  wind?,  might 
somewhat  account  fnr  the  frequency  of  self-murder  in  the  spring 
and  summer  months.*' 


THE  SANITARY  RELATIONS  OF  CHANGES  IN  COMPOSITION 
AND  OF  IMPURITIES  IN  THE  AIR. 

The  average  proportion  of  carlxin  dioxide  in  the  atmosphere  is 
from  3  to  4  parts  in  K'/XiO.      PettenkofLT'"  places  the  maximum  limit 

"Sc«  paper  on  the  Relation  of  Weather  to  Mortalitr  from  Diphtheria  in 
Battiniore.  br  Richard  Henrv  Thomas,  in  Tranit.  Med.  and  Chir.  Faculty  at 
MarrUnd.  1883. 

"Suicide  in  thf  Pity  and  Poonty  of  Pliiladi-lphia  during  a  Decade.  Ifi72 
to  1881.  ineluKive.  Iiy  -lobn  O.  I>e*,  Tran".  Am.  MeiJ,  Aww.,  vol.  xxxiii,  p.  425. 

"Quoted  in  Buck's  lly^i<^ne  and  Public  Hcalib,  vol.  i.  p.  613. 
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of  carbon  dioxide  allowable  in  the  air  of  dwellinge  at  7  parts  in 
10.000.  It  is  pniiialilu  that  this  limit  is  vvty  fiequeptlj  exceeded 
without  eeriouB  eoneeqHences  to  health,  if  tlie  air  ib  not  at  the  same 
time  polluted  by  orgnnic  impurities,  tin?  prrnlucts  of  respiratinn. 
Professor  William  Itiplcy  NiclioU  found  the  air  in  a  scbool-rooni  in 
Btffiton  to  contain  eight  times  the  normal  proportion  of  carbon  di- 
oxide, while  Pt'ttfnkofer  found,  nhn  in  a  sehnol-rooin,  after  tlie  same 
had  been  occupied  two  hours,  eighteen  times  the  normal  proportion, 
or  78  parts  in  10,000.'^*  While  such  an  excess  of  thia  poisonoiia  gaa 
must  in!riuei=ttionahly  have  an  inifavorable  influence  upon  liealt}i,  it 
is  probab'e  that  the  most  serious  etfcL'ts  arc  dm:  to  the  coinuident 
diiinnution  of  oxygm  nnd  (he  pollution  of  the  air  by  the  products  of 
respiration  which  ncccssiirily  take  place  di:Ting  respiration.  Carbon 
dioxide  alone  may  he  prei^cnt  in  the  air  to  a  much  greater  extent  tliau 
above  mentioned  without  causing  any  appfeciahle  inconvenience.  In 
the  air  of  8oda-water  mannfactnties  there  is  freqwenlly  as  large  a 
proportion  as  2  per  cent,  of  this  gag  pruseut  without  producing  auy 
ill  effects  upon  those  breathing  Buch  an  atmosphere. 

The  amount  of  carbon  dioxide  in  the  atmosjdiere  is  greatest  at 
night.  It  is  also  greater  very  near  the  ground  than  at  a  dl^tnnce  of 
several  feet  above  it.  As  carlion  dioxide  is  absorbed  by  the  leaves  of 
plfinla  during  the  day-time,  but  given  off  at  niglit.  t!uj  difforcQcii  may 
partly  be  thiia  accounted  for.  According  to  Fodor.'"  the  aoiirce  of  a 
large  proportion  of  the  carbon  dioxide  in  the  air  ia  the  decomposition 
going  on  in  Ihe  soil.  This  accounts  for  the  larger  pcrcentnge  of  car- 
bon diosidc  near  the  ground.  This  would  also  explnin  the  variation 
nf  the  proportion  of  carbon  dioxide  in  the  air  under  different  meteoi-o- 
Ingicnl  conditions.  For  esnrapic,  it  ia  found  that  during  rainy 
wciitlicr  the  carbon  dioxide  in  the  air  ia  diminished.  This  is  accounted 
for  partly  by  the  absorption  of  the  carbon  dioxide  by  the  saturated 
ground,  while  at  the  snme  lime  the  porosity  of  the  soil  la  diminiahcd 
and  the  escape  of  the  ground-air  prevented. 

Mr.  B.  Angus  Smith  made  a  number  of  experiment*  upon  him- 
self to  determine  the  etft'cts  of  an  alnmsphere  gradiially  becoming 
cljarged  with  the  products  of  respirati'^n  and  perspiration.  His  c>i- 
perimenta  wete  conducted  in  a  lefldfitl  chamber  holding  5  cubic  metres 
of  air.  This  ah  was  not  changed  during  the  experiment.  After  re- 
mainiflg  for  an  hour  in  tine  chamber,  an  unpleasant  odor  of  organic 


••Sw?  1ah\f  jn  Piii'k's  Tlycicrie  atiJ  Public  TTpallh.  vol.  i.  p.  fllS, 
"  Hv(ti'"''i'"'Hp  I'litprsijciiiingon  ucber  Luft,  Qodvn  unil  Wasacr.  Eraiiim- 
ftcbweig.     18g2  21e  Abtti. 
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matter  was  perceptible  on  moving  about.  The  air,  when  agitated,  felt 
Boft,  owing,  doubtless,  to  the  excess  of  moisture  contained  in  it.  The 
air  soon  became  very  foul,  and,  although  not  producing  any  discom- 
fort, the  experimenter  states  that  escape  from  it  produced  a  feeling 
of  extreme  pleasure,  like  "that  which  one  has  when  walking  home 
on  a  fine  evening  after  leaving  a  room  which  has  been  crowded.'"^ 

Hammond**  confined  a  mouse  in  a  large  jar  in  which  were  sus- 
pended several  large  sponges  saturated  with  baryta  water,  to  remove 
the  carbon  dioxide  as  rapidly  as  formed.  Fresh  air  was  supplied  as 
fast  as  required.  The  aqueous  vapor  exhaled  was  absorbed  by  cal- 
cium chloride.  The  mouse  died  in  forty-five  minutes,  evidently  from 
the  effect  of  the  organic  matter  in  the  air  of  the  jar.  The  presence 
of  this  organic  matter  was  demonstrated  by  passing  the  air  through 
a  solution  of  potassium  permanganate. 

The  horrible  story  of  the  '■'black  hole"  of  Calcutta  is  familiar 
to  every  one.  Of  146  prisoners  confined  in  a  dark  cell  at  night,  23 
were  found  alive  in  the  morning.  Among  the  survivors  a  fatal  form 
of  typhus  fever  broke  ont,  which  carried  off  nearly  all  of  them.  After 
the  battle  of  Austerlitz  300  prisoners  were  crowded  in  a  prison ;  260 
died  in  a  short  time  from  inhaling  the  poisoned  air.  Numerous  other 
similar  examples  of  the  effects  of  polluted  air  are  recorded. 

Usually  the  effects  of  foul  air  are  not  so  sudden  and  striking. 
In  most  instances,  especially  where  the  pollution  has  not  reached  a 
high  degree,  there  simply  results  a  general  deficiency  of  nutrition, 
which  manifests  itself  in  anemia,  loss  of  vigor  of  body  and  mind,  and 
a  gradual  diminution  of  resistance  to  disease. 

It  seems  to  be  beyond  question  that  persons  who  are  constantly 
compelled  to  inliale  impure  air,  especially  if  combined  with  an  im- 
proper position  of  the  body  or  lack  of  suflicient  or  appropriate  food, 
furnish  a  very  large  percentage  of  chronic  pulmonary  affections. 
Phthisical  patients,  in  the  overwhelming  majority  of  cases,  are 
drawn  from  the  classes  whose  occupations  keep  fhcm  confined  in  close 
rooms.  Want  of  exercise  and  of  good  food  doubtless  aid  in  the  de- 
velopment of  the  lung  disease.  Formerly,  when  Inss  attention  was 
paid  to  the  proper  construction  and  ventilation  of  barracks  and 
prisons,  the  mortality  from  phthisis  among  soldiers  and  criminals  was 
much  greater  than  it  is  now.  In  animals  kept  closely  confined  the 
same  disease  claims  a  large  share  in  the  mortality. 

"  Air  and  Rain,  p.  LIS. 

"A  Treatise  on  Hygiene,  with  Rpwial  Reference  to  the  Militan'  Servipc, 
1^  William  A.  Hammond,  M.D.,  Surgeon-General  U.  S.  Army,  p.  170.  Phila- 
delphia, 1863. 
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Nenr  tti&  end  of  tlie  last  century  over  one^third  of  the  infanta 
bom  iu  tlie  old  Dubim  Lyiiig-ia,  Hospital  died  o£  tpidemto  disGaaes, 
After  the  adoption  of  on  iraproved  system  of  ventilation  the  mor- 
tality fell  to  about  one-tentli  of  what  it  liad  previously  been.  To 
illustrate  Ihe  effect  of  similar  eonditioDB  upon  the  health  of  domestic 
animals,  the  followirig  instance  is  cited:  Upward  of  Uiirty  years  ago 
a  severe  epidemie  of  influenza  in  hoi-eoa  apppiired  in  Boston,  At  tlie 
iustigation  of  Dr.  II.  I.  Bowditch.  every  stable  in  the  eity  was  iu- 
fipectedj  and  classified  as  "excellent,"  "imperfect,"  or  "wholly  unfit," 
in  respect  to  warmth,  dryness,  light,  ventilation,  and  cleanliness.  It 
waa  found  that  in  the  first  class  fewer  liorees  were  attacke<l  and  the 
disease  waa  milder,  while  in  the  third  clasB  every  horse  waa  attaeked 
and  the  more  severe  and  fiital  eases  occurred. 

Carbon  monoxide  is  n  very  ilnngeroua  impurity  often  present  in 
the  flir  of  living-rooms.  Being  an  ingredient  of  illuminating  gaa,  as 
well  as  the  Ro-cnl'ed  coal-gnH  which  j=o  freciuently  escapes  from  stnvea 
ami  fumncGs,  its  dangerous  eharnofer  becomes  apparent.  Many  per- 
sons die  every  year  in  this  oinintry  from  the  inlialntion  of  illuminating 
gas.  People  unae<]uainted  with  the  mecbanism  of  Kas-fistures  fre- 
quently blow  out  the  light  insteatl  of  euUing  off  the  anpply  of  gae  by 
turning  the  etop-eock.  It  is  alM  a  prevailing  custom  to  keep  the 
light  burning  "low"  during  the  ntglit.  Any  considerable  variation 
of  preaeore  in  the  pipi'S.  or  suddon  draught,  may  put  out  the  light 
and  pennit  the  gas  to  escape  into  the  room,  with  fatal  effect.  Leaks 
in  pipes  or  fistiires  may  have  the  same  reaults.  Chronic  poisoning 
with  minute  qnanfitiea  of  illuminating  paa  ia  very  eommon.  especially 
in  largo  eitiea,  and  many  eases  of  obecure  anemia  and  ill-health  are 
due  to  this  cause. 

Coal-,  coke-,  or  charcoal-  fires  may  produce  serioua  or  fatal 
poisoning  if  the  gas.  which  contains  a  large  proportion  of  carbon 
monoxide,  is  permitted  to  escape  into  the  room.*'  In  certain  parts  of 
Kurope,  notably  in  France,  the  inhalation  of  Ihe  fumes  of  a  charcoal 
fire  is  a  favorite  method  of  conmiitting  suicide. 

The  gafl  whieh  sometimes  escapes  from  the  stove  when  coal  is 
burning  has  the  following  roniposition : — 

rnrlion  dinxidt- fl.7S  par  cent, 

Csirbon  mnnoxicli* , 1 .34         " 

OxyRpn    13.1f> 

Nitrogen  .,.,..,,. Jrt,72 

"Spt  paper  bv  Dr.  Jnhn  Graham  in  TrnniactiQiia  of  PhilMdelphin  College 
of  rhjTBidanx  for  18SS, 
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Sulphuretted  and  cnrburetted  hydrogen  are  not  infrequently 
present  in  the  air,  espeeially  about  cess-pools  and  in  minea  and 
certain  luaiiufiicturing  ostflblifilimt^nts.  Snlphurt-ttod  hydrogen  is 
generaUy  cousidered  to  be  a  violent  poison,  but  tliere  is  do  evidence 
that  it  is  so  TiTitess  oxygeti  ie  escLuded. 

Carliuretted  hydrogen  ia  the  8o-c4Ued  "fire-dfltnp"  of  mines. 
which  is  eo  often  the  cauee  of  fatfll  cxploaiope.  Its  inholatiou  does 
not  seein  tu  be  especially  noxious.  It  will  be  more  fully  referred  to 
in  a  Buteeeiling  chapter. 

Variationa  in  the  proportion  of  aranionia  proeeut  in  the  air  are 
frequent.  Its  presence  is  an  indieation  of  organic  decoiu position  in 
the  vicinity,  but  nothing  is  knujwn  of  the  influence  of  the  gas  iteelf 
upon  health,  in  the  proportion  in  which  it  is  ever  found  in  the  atmos- 
phere. 

SEWER- AIR. 

Sewer-flir,  or  sewer-^aB,  as  it  is  often  improperly  called,  is  a  vari- 
able mixture  of  a  nuitiher  of  gflsps,  vapors,  atmoapiieric  air,  and  6f>lid 
particlee,  and  ia  derived  from  the  decomposition  of  the  animal  and 
vegetable  contents  of  aewere.  A  number  of  analyses  by  different 
chenjists  have  ehown  ihat  the  composition  of  sewer-air  ie  extremely 
variable,  The  most  important  components,  in  ad<5ition  to  the  con- 
stituents of  alniospliL'Hc  air,,  are:  Carbon  dioxide,  ammonia,  sid- 
phiiretleil  liydrngen,  and  a  number  of  volatile  organic  compounds., 
which  give  to  sewage  its  peculiar  odor,  but  which  are  present  in  such 
Fmall  fjuanlily  ae  to  prevent  accurate  determimition  hy  chemical 
nieuHB.  Sewer-air  may  also  contain  particulate  bodies,  bacteria,  and 
other  mieropcopic  organismB,  which  may  be  the  active  cauBca  of  in- 
feclioua  dieeaFies,  Some  recent  rPHefirches  hy  Camelly  and  Haldane 
have  ahown  that  sewer-nir  usually  e^mtaine  a  lens  rumber  of  micro- 
orpaniama  titan  tliP  external  air  of  cities.  The  proportion  of  cfirbon 
dioxide  found  was  also  murh  lese  Oian  was  expected.  Wlien  the  cnn- 
fenta  of  sewers  remain  In  these  reecptneles  or  rimduits  long  enough 
to  undergo  dcenmpogltion,  seweT-air  is  alwaya  present. 

The  cortirufil  breathing  of  air  polluted  by  emanations  from  sew- 
ers often  produces  more  or  less  serious  derangements  of  health. 
Diarrhea  and  other  intestinal  aiTcctiona  and  mild  caaea  of  continued 
fever  have  been  frequently  no.ted  in  cnnnecticm  with  defective  spwer- 
age,  and  the  escape  of  sewer-air  into  iuhnbited  rooms. 

The  effluvia  from  cemeteriM,  knackeries,  and  other  places'  wliete 
the  bodies  of  animals  are  undergoing  decomposition,  are  popularly 
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Tt-gnrJetl  as  dolotorious  in  ihoir  eirtrta  upon  health.  The  evidence  in 
favor  of  tliia  vit-w  is,  howt-vcr,  very  iinlefinile. 

Professor  Tyrjdall  hus  «howli^*  that  even  the  apparently  clearest 
air  h.  when  in  mntiou.  constniitly  tilk'd  with  iimuinrrnble  particles  of 
duBt,  whifli  are  the  carriers  of  viirinus  niicro-orjianisiiis.  The  pres- 
ence of  these  partides  can  he  cnsily  denionetrntcd  hy  means  of  the 
elwtric  lighf,  Every  one  has  ohf^tTved  thpse  miniitp  purticles  in  a 
bright  ray  of  Biin-light.  trnder  ordinary  conditions  tlitse  partkOee 
of  dust  would,  of  n'oiirse,  pive  rise  to  no  tronbh',  Imt  if  interMiingleil 
with  these  ilHst-spefka  (here  were  disefiFe  gornifi,  Ihen  manifestly  tlie 
inhalation  of  siit'h  "dufit"  would  bo  dangerous"' 

The  quantity  of  dust  found  in  the  air  of  cities  is  much  ^eatcr 
than  in  the  country.  Ti??»indier  found  tliiit  in  Paris  the  perocnta^ 
of  ilnst  wag  eight  to  tTi'elve  times  greater  than  in  the  open  country. 
One-fourth  to  nearly  one-half  of  this  atmnsphcrie  dust  is  organic, 
either  animal  rjr  vegetable.  Very  recent  ohservntiona  have  s'hnwn  that 
in  Paris  the  air  contains  nine  or  ten  times  as  many  bacteria  in  a  given 
volume  08  the  nir  at  tlie  ohserTntory  of  MontsouriR.  jii?t  wilhoiit  the 
city.  Tlic  relative  proportions  of  nrjranic  and  innriranic  particles  vary 
as  35  to  T.'i  in  Paris.  45  to  S5  in  rhtblin.  and  2ri  tn  75  in  the  open 
eountn,'.  The  orjrnnic  particles  jire  either  particles  of  dead  organic 
matter,  or  minute  orpanisms.  The  proportion  of  the  latter  vnries  in 
different  prasons.  heing  the  least  in  winter  and  pprinp.  and  proateet 
in  eunimer  and  autumn.  These  organisms  are  nr>t  necetisarily  patho- 
genic, but  the  conditions  which  favor  the  prnliferatinn  nf  non-patho- 
gpniic  hnctcria  are  likely  to  promote  the  development  of  diseaac-pro- 
ducinj?  ones  likewiflc. 

Amonp  the  pathogenic  micro-organ iBms  which  may  he  found  in 
the  fltmf>afihpre  are  spores  of  achorion  Scbnenleinii,  ptreptococci> 
Btaphyloccoci,  the  hacilli  of  tuherculoFin,  cholera,  and  typhoid  fever, 
and  other  micro-organisms  which  produce  disease. 

It  is  ndvisahlc  in  nil  cases  to  exhaust  (he  stagnant  air  in  old 
wells  and  privv-vauUs  before  [uTinittinji  any  ine  to  tleacend.  Per- 
haps the  readiest  method  of  exhaufiting  the  vitiated  air  in  such  places 
would  be  {o  lower  heated  pfont'?.  mni^''ei>  of  bol  iron  or  pails  of  hot 
water,  to  near  the  hottom.  wbicli  produc  n  rnrefiiction  of  the  air  anrl 
cause  it  to  ascend.  Its  place  will  then  be  occupied  hy  purer  air  from 
without.    The  rarefaction  produced  by  the  esploflion  of  gun-powder 
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has  also  been  made  use  of  with  auccesa ;  but  this  has  some  objections, 
because  the  combustion  of  powder  itself  produces  gases  which  are 
noxious  if  breathed  in  large  quantity.  An  animal,  such  as  a  eat  or 
dog,  should  be  first  lowered  into  the  auBpected  well  for  fifteen  or 
twenty  minutes,  in  order  to  determine  whether  the  air  at  the  bottom 
is  capable  of  sustaining  life,  before  permitting  the  workmen  to 
descend.  Similar  precautions  should  be  used  in  old,  long-unused 
mines  to  prevent  fatal  effects  from  the  so-called  "choke-damp,"  which 
is  largely  composed  of  carbon  dioxide. 

THE   EXAMINATION  OF  AIR. 

Occasions  often  arise  wherein  physicians  or  others  desire  infor- 
mation concerning  the  atmosphere  of  apartments  or  confined  spaces. 
They  have  neither  time,  apparatus,  nor,  possibly,  the  skill  necessary 
to  obtain  the  accurate  results  of  the  expert  chemist  or  bacteriologist ; 
nor  do  they  require  that  the  information  which  they  seek  should  be 
so  extremely  exact. 

In  the  preparation  of  this  chapter,  therefore,  such  methods  of 
procedure  will  be  detailed  as  will  serve  to  determine,  with  reason- 
able accuracy  and  with  moderate  requirements  of  time,  expense,  or 
technical  skill,  the  hygienic  condition  of  the  substances  examined. 
The  apparatus  and  reagents  will  also  be  found,  for  the  most  part,  to 
be  cheap  and  easily  obtainable,  and  they  may  often  be  improvised 
or  prepared  from  material  already  at  hand.  Moreover,  a  little  thought 
will  show  how  a  number  of  these  methods  may  be  developed  along 
the  line  of  greater  accuracy,  should  this  be  desired,  and  the  principles 
involved  will  indicate  how  similar  examinations  may  be  made  of 
other  phases  of  the  respective  subjects  not  herein  discussed. 

The  substances  in  the  atmosphere  whose  proportions  or  charac- 
teristics it  may  be  important  to  determine  are:  the  aqueous  vapor; 
ozone ;  suspended  particles,  both  organic  and  inorganic ;  living 
microHJrganisms ;  volatile  organic  matters,  and  the  various  gases 
given  off  as  products  of  respiration,  combustion,  etc.,  or  in  the  course 
of  certain  manufacturing  procesnes. 

The  proportion  of  aqueous  vapor  is  to  be  determined  by  some 
form  of  hygrometer,  such  as  Lambrocht's  polymeter,  or  from  the 
readings  of  wet-  and  dry-  bulb  thermometers,  which  readings,  when 
applied  to  Glai8her*B  tables,  furnish  a  means  of  determining  the 
relative  and  the  absolute  humidity,  the  dew-point,  the  weight  of  water 
to  a  given  volume  of  air,  etc. 
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The  presence  of  ozone  in  the  atmoephere  may  be  tlemooBtrated 
by  exposing  to  the  air  etripa  of  white  blotting-  or  filter-  paper  which 
have  been  saturated  with  a  aolulion  of  potasBium  iodlric  and  Ftarch  and 
dried.  The  ozone,  dt'coinpoBing  tlie  potash  salt,  liberates  ihe  iodine 
and  colors  the  starch  Idue.  During  the  teat  the  paper  should  not  be 
expoacd  to  dtist,  rain^  wind,  or  the  direct  raya  of  the  shii.  Another 
teat  (Houzeau's),  perhaps  even  more  delicate,  ia  to  dampen  a  strip 
of  faintty-red  litmus-paper  with  a  solution  of  the  iodide  and  dry. 
The  action  of  ozone  upon  this  is  to  liberate  (he  ntkaline  potash  and 
change  the  h'tnms  to  blue.  Aa  aniuiooia  is  the  only  other  giui  likely 
to  produce  the  sfime  coloration,  if  another  strip  of  the  litmns-paper, 
not  moistened  with  the  salt,  be  exposed  at  the  sume  tiint',  whatever 
difference  in  shade  there  may  be  in  the  papers  is  due  to  the  ozone. 
An  idea  of  the  quantity  of  ozone  present  inny  also  he  gained  by  eom- 
pflring  the  shade  of  blue  given  l»y  cither  test  with  that  produced  in 
similar  strips  of  the  starch-  or  litinuS'  paper,  respectively,  which 
have  been  exposed  to  certain  definite  araounta  of  ozone,  a  series  of 
8Ufli  papers  forming  a  stnndard  of  comparison. 

It  may  l)e  suggested,  for  etil!  another  test,  that  ft  deiinite  quftntity 
of  the  air  to  be  examinetl  be  drawn  through  a  faintly-acid  golution 
of  the  potasBiuni  iodide,  phenolphthflleine  being  used  aa  an  indicator. 
As  soon  AB  sufRcietit  alkali  is  liberated  to  neutralise  the  acidity,  the 
pink  color  of  ttie  phetiolphthaleine  will  he  developed  and  will  deepen 
as  the  proportion  nf  free  afkali  ineroafles.  Here,  (ilso,  a  cnntrol-test 
to  eliminate  the  influence  of  ammonia  shomld  ho  made  by  drawing  a 
ainiilar  tguantity  of  air  through  the  eanie  amount  of  the  sohition 
tnintui  the  potassium  iodide.  An  before,  the  dilferenoe  in  color- 
shading  win  be  proportional  to  the  amount  of  ozone  in  the  air. 

NumerouB  nielhoda  have  been  suggested  for  the  collection  of  the 
solid  impuritiea  of  the  atmoBphere.  varpng  according  to  the  kind  or 
extent  of  eiLaminatinn  to  which  they  are  to  be  subjected.  If  they  are 
simply  to  bo  atudied  mieroBcopically,  glaBs  plidea  coated  with  glycerin 
and  exposed  to  the  air  will  be  suiliciently  covered  after  several  hours, 
or  they  may  be  collected  more  rapidly  by  aspirating  large  quantities 
of  the  air  against  such  alides  or  through  tiibea  coated  interiorly  with 
glycerin,  as  hy  menus  of  I'ouchct's  neroficope  or  by  the  apparatua  de- 
vised by  Dr.  S.  G.  Dixiin.  This  hitter  is  especially  advantagenne 
where  it  is  ilesired  to  collect  samples  of  dust  in  the  air  of  a  number 
of  localities  within  a  short  time,  and  conflials  essentially  of  a  double 
cylinder  of  metal,  within  which  is  a  rack  carrying  a  number  of 
glycerin-  or  gelatin-  smeared  eover-glasBcs.    By  an  ingenious  arrange- 


THE  EXAMINATION  OF  AIR. 


SI 


meat  the  air  can  be  aspirated  by  means  of  a  hand-bulb  over  eacb  o£ 
these  glasses  in  tum^  tlie  diiat  particleB  Ijeiug  ileposited  on  tlie  sticky 
irface,  and  thus  the  sainples  maj*  be  taken  from  as  many  localities  as 
there  are  eoveT-glasees.  Moreover,  the  epecimt-ns  may  Kg  mounted 
and  dXAmined  as  they  are,  may  be  stained,  or,  if  the  gltisses  lie  routed 
with  gelatin  and  the  whole  apparatus  be  aterilized  before  the  collec- 
tion, eolonios  of  the  bacteria,  etc.,  in  the  dust  may  bo  allowed  to  de- 
velop on  the  glasses  and  be  hturlled  in  loi-o  Mn^ev  the  microscope. 

Another  Mtisfactory  method  of  collecting  auapended  particles  is  to 
draw  a  coasiderable  volume  o£  air  very  slowly  (brongh  a  small  fjuantity 
of  distilled  water  containi.:d  in  one  or  two  wasli-bottle:?,  THl-  solid 
IjarticloB  may  then  be  allowed  to  eettle,  and  subsefinently  be  removed 
for  mieroscnpical  examination  by  means  of  u  pipette,  or  the  whole 
may  be  fiUiTed  and  the  weight  of  the  duet  in  the  aspirated  air  thus 
obtained.  It  might  alswj  be  well,  in  the  latter  case,  to  evaporate  the 
fi  (rut'L'r  to  driTtess  and  to  determine  what  jirnportion  of  the  residue  is 
iorj:;anir  matter,  and  what  are  it?  nature  and  elEects  when  administered 
to  animals.  Lastly,  tlie  air  may  be  slowly  drawn  through  a  small 
tube  packed  with  pure  snjjarj  the  sugar  afterward  being  dissolved  in 
distilled  water,  wiient-e  the  solid  partieles  token  from  the  air  may  be 
removed  by  means  of  a  pipette  or  by  (iliriition. 

The  physical  nahire  of  the  particles  of  dust  thus  collected  la  to 
be  determined  l>y  means  of  the  microwope,  it  being  presumed  that  the 
esaminer  is  sufficiently  familiar  with  the  instrument  to  reeopiize  at 
.eight  the  more  common  materials  that  are  apt  lo  pen-ade  the  air  of 
occupied  apartments,  such  as  bits  of  cniton,  wiiol,  bair.  epithelium, 
etc.  Charring  on  ignition  will  ludicnte  that  the  residue  ie,  at  least. 
partly  organic,  and  the  ndor  of  burnt  featbere  that  it  is  nitrngenmis 
and  probably  of  animal  origin.  Suitable  chemical  tests  will  also  de- 
termine the  presence  or  absence  of  suspected  Bubstances.  Thus,  an 
exnminatinn  of  the  dust  by  Marsh'a  nr  Hoinsrh's  teat  may  revofll  the 
preBrme  of  arsenic,  and  lead  to  an  investigation  as  to  its  source. 

However,  since  Comet  and  others  have  demonstrftted  that  the 
niiero-nrgflnisms  in  the  air  are,  in  genprtil.  cln^ely  ndhenrnt  to  the 
diist-portiflps.  a  bactL^riolngirnl  examination  of  the  latter  will,  eseept 
in  special  caae«,  be  of  more  importance  than  a  phyeical  or  chemical 

To  make  a  (inalitfltive  bacteriological  examination  it  is  only 
necessary  to  coat  the  glass  plates  or  tubes,  already  dewribed.  with 
nutrient  gelatin  instead  nf  glycerin,  and  to  sterilize  them  before  uw. 
They  are  then  e.\pngGd  to  the  air  a&  before,  covered,  and  act  aside  in 
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A  <]nftntitatiTe  bacteriological  examination  is  almost  as  readily 
made  by  drawing  a  given  quantity  of  air  through  a  sugar-filter,  as 
stated.  The  tube  should  not  be  too  large  in  diameter  nor  in  length, 
should  be  filled  vith  pure  granulated  sugar  and  the  ends  temporarily 
plumed  with  cotton,  and  shou'.d,  of  course,  be  sterilized  before  mak- 
ing the  test.  After  the  air  has  been  drawn  through  it  the  sugar  is 
carefully  emptied  into  tubes  or  flasks  of  nutrient  gelatin,  which  have 
been  heated  just  enough  to  melt  the  gelatin,  hut  not  sufficiently  high 
to  kill  the  bacteria,  etc.,  which  have  been  cauglit  in  the  sugar.  The 
latter  rapidly  dissolves  and  leaves  the  micro-organisms  free  to  de- 
velop in  the  gelatin,  which  may  be  poured  out  before  cooling  upon 
sterilized  glass  plates  or  into  shallow  (Petri)  dishes.  So-called  col- 
onies rapidly  develop  from  the  individual  bacteria,  and  the  total  num- 
ber of  these  colonies  may  be  assumed  to  represent  the  number  of 
micro-organisms  in  the  quantity  of  air  aspirated  through  the  filter. 
Moreover,  from  these  colonies  pure  cultures  may  be  made,  and  the 
nature,  etc.,  of  the  respective  microbes  determined.  To  determine  the 
quantity  of  organic  matter  in  the  air  the  most  feasible  method  is  to 
slowly  draw  a  certain  volume  of  air  through  a  given  quantity  of  twice- 
distilled  ammonia-free  water,  which  retains  not  only' all  the  volatile 
and  suspended  organic  matters,  but  also  the  gases  originating  there- 
from. The  water  is  then  to  be  tested  by  the  Wanklyn  process  for 
"free"  and  ^'albuminoid"  ammonia,  and,  if  desired,  by  the  Tidy- 
Forchammer  process  for  oxidizable  organic  matter,  though  it  should 
be  noted  that  in  the  latter  process  other  gases  present  in  the  air,  such 
as  sulphuretted  hydrogen,  may  help  to  decolorize  the  permanganate 
solution,  and  must  therefore  be  excluded  or  cBtimatcd  separately. 

However,  as  these  processes  are,  perhaps,  too  complex  for  the 
purpose  of  this  chapter,  and  as  it  has  been  shown  by  de  Chaumont  and 
others  that  the  organic  matter  with  which  we  are  u.^ually  most  con- 
cerned— namely,  that  given  off  from  human  bodies  as  a  product  of 
respiration  and  like  processes — is  produced  in  quantities  proportional 
to  the  amount  of  carbon  dioxide  eliminated  in  the  pame  processes,  it 
generally  suffices  for  our  purpose  to  determine  the  proportion  of  this 
gas  in  the  atmosphere,  especially  as  this  determination  is  much  more 
readily  made  than  the  foregoing  one. 

The  methods  devised  by  Wolport  and  Angus  Smith  for  rapidly 
estimating  the  percentage  of  carbon  dioxide  have  been  materially 
simplified  by  Professor  Boom. 

Professor  Boom  has  suggested  that,  instead  of  the  special  and 
somewhat  expensive  apparatus  of  Professor  Wolpert,  a  mark  be  made 


34 


TEXT-BOOK  OF  HYGIENE. 


I 


on  fliiy  test-tube, — say,  one  inch  from  ihm  bottom.  Fix  the  bulb  of 
any  atouiiaer  to  a  siuall  glass  tube — a  capillary  one,  if  possil)lc — suffi- 
ciently long  to  reach  tht'  bottom  of  the  tent-tube,  and  in  sudi  a  man- 
nisr  that  n  definite  volume  of  air  is  driven  from  the  utomLzer-bulb 
through  tlie  tube  at  each  coinprL-BeJon  of  the  former.  In  using,  fill 
the  test-tube  exactly  to  the  mark  with  a  clear,  aat^irated  solution  of 
lime-water,  and  find  bow  many  t-ompressiona  are  needed  in  the  out- 
door air^forcing  the  air  through  the  lime-water  each  lime  unit  talcing 
care  not  to  draw  any  fluid  up  into  the  bulb — to  make  the  fluid  just 
turbid  enough  to  obscure  a  pencil-mark  or  print  on  white  paper  placed 

beneath  the  teat-tube  and  viewed  from 
above.  Clean  the  te:*t-tuhe  thoroughly, 
and  repeat,  the  process  in  the  apartment 
of  wiiich  the  air  is  to  be  examined.  Ab- 
Buniing  that  the  out-donr  air  contains  the 
norma!  proportion  of  carbon  dioxide, — 
viz.,  (I.l!)4  per  cent.,- — the  percentage  in  the 
air  of  the  room  ia  determined  as  follows: 
The  number  of  compreesionB  of  the 
bulb  in  the  out-door  air  ;  the  number  of 
compressions  in  the  room  .:  ac  :  0.04 
per  cent.,  x  representing  the  percentage  of 
carbon  dio.\ide  in  the  air  of  the  room. 

As  a  modification  of  tlie  Angus  Smith 
methml.  the  author  would  Fuggest  the  fol- 
lowing as  hemgj  perhaps,  more  accurate, 
and  ae  certainly  not  reijuiring  so  much 
apparatus,  etc. : — 

To  a  wiile-mouthod  bottle,  holding 
about  a  quart  or  litre,  fit  a  doubly-per- 
forated rubber  fliopper,  one  perforation  being  juat  large  enough  to 
receive  the  tip  of  a  1  c.  c.  pEpette,  the  other  carrying  a  smnfl  test- 
tube,  its  mouth  opening  into  the  jar  and  cIobc  to  the  inner  Burfnce 
of  the  stnpper.  Till  the  bottle  and  teM-tnbe  with  the  air  of  the 
room  by  filling  them  with  water  and  emptying;  fit  in  the  stopper, 
and  introduce,  by  means  of  a  1  c.  c.  pipette,  a  cubic  centimetre  at  a 
time  of  a  standardized  alkaline  solution,  slightly  colored  with  a  few 
drops  of  a  noiitral  alcoholic  solution  of  phenol phthaleine.  Cloee  the 
pipette  perforation  in  th&  stopper  with  a  bit  of  glass  rod  and  ebake 
the  bottle  well  each  time  after  arlding  the  alkalin''  i>olution,  Pon- 
tinue  in  thia  way  imtil  the  color  i&  no  longer  discharged  by  the  acid 
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carbon  dioxide  of  the  air.  By  having  the  test-tube  fitted  in  the  stop- 
per as  above  and  inverting  the  bottle,  the  same  thickness  of  fluid  is 
observed  each  time,  and  there  is  raore  accuracy  than  if  the  bottle  is 
used  without  the  test-tube.  In  either  case  the  fluid  should  be  ex- 
amined by  looking  through  it  against  a  white  light  or  surface. 

Now,  since  .the  quantity  of  the  alkaline  fluid  used  indicates  a  cor- 
respondingly definite  amount  of  carbon  dioxide, — 

tht  nianber  qf  e.  e.  qf  teliUiom  tutd  X  the  TOlunit  ^  CX}^  each  e,  e.  reprttenU  X  ICO 
tke  MpaeUy  <tf  lb«  boUlt  a»d  te*t-lube  <»  e.  e.—lha  number  q/  e,  e.qf  tolnli&n  lued 

^  the  percentage  of  carbon  dioxide  in  the  air  examined. 

A  suitable  alkaline  eolutioa  may  be  prepared  by  dissolving  ex- 
actly 4.766  grammes  (73.549  grains)  of  pure  anhydrous  sodium  car- 
bonate in  1  litre  (35.338  fluidoimces)  of  distilled  water.  Each  cubic 
centimetre  of  this  solution  is  equivalent  to  a  like  volume  of  carbon 
dioxide.  To  10  cubic  centimetres  of  this  solution  add  a  few  drops  of 
a  neutral  alcoholic  solution  of  phenol phthaleine  and  dilute  with  dis- 
tilled water  to  100  c.  c.  Each  cubic  centimetre  of  the  dilute  solution 
will  now  be  neutralized  by  0.1  of  carbon  dioxide,  and,  if  used  as  sug- 
gested, should  give  close  results.  The  phenolphthaleine  is  used  as 
an  indicator,  as  it  loses  its  color  as  soon  as  the  alkalinity  of  the  soda 
solution  is  destroyed  by  the  carbonic  acid.  Kxample:  If  11  c.  c.  of 
the  foregoing  dilute  solution  be  used,  and  the  capacity  of  the  bottle 
and  test-tube  is  1153  c.  c,  then 

11  X  0.1  X  100       110 

=:  —  =  0.0063,— 

1153—11         1142 

the  percentage  of  carbon  dioxide  in  the  air  of  the  apartment.  The 
first  (stock)  solution  must  be  kept  in  well-filled  and  tightly-stoppered 
bottles,  and  the  dilute  solution  made  up  as  needed. 

Pettenkofer's  method  for  determining  the  percentage  of  carbon 
dioxide  in  the  air,  which  is  usually  considered  the  best,  is  as  follows: 
Into  a  large,  clean  bottle  or  jar,  filled  with  the  air  of  the  room  as  on 
page  34,  introduce  50  c.c.  of  a  clear,  saturated  solution  of  lime  (cal- 
cium hydrate),  stopper  the  bottle,  and  shake  it  well,  so  that  the  air 
may  be  we'J  washed  by  the  lime-water.  This  shaking  should  be  re- 
peated at  intervals  for  several  hours,  from  eight  to  ten  hours  being 
required  for  the  lime-water  to  absorb  all  the  carbon  dioxide  in  the 
air  in  the  jar.  (However,  if  barj-ta — barium  hydrate — water  be  used 
instead  of  the  lime-water,  the  absorption  will  be  completed  in  an 
hour.) 
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The  strength  of  tho  lirae-  (or  barj'ta-)  water  being  unknown  and 
variable,  it  is  detenninfd  by  means  of  an  oxalic-acid  Bolution  of  such 
strength  that  1  c.  c,  correBpands  in  acidity  to  0.5  e.  c.  of  carbon 
dioxide.  Such  a  solution  is  mude  by  disBolving  exactly  2.S4  grammes 
(43.827  grains)  of  pure  crystallized  oxalic  arid  in  1  litre  of  freshly- 
diBtilfed  water.  Tins  arid  sfdulinn  is  run  jntn  25  C-  o.  of  the  time- 
u-attr  in  a  liealier  from  a  graduated  ijurette,  or  pipette,  until  the  al- 
Italiuity  of  the  lime  is  just  neutralised,  the  neutral  point  being  indi- 
cated either  by  means  of  a  few  drops  of  a  neutral  pheiiiolplithaleine 
solution  in  the  beaker  or  by  turmeric  paper,  the  latter  being 
colored  brown,  and  the  pheuol|jlithij!ciiie  retaining  ita  color  as  long 
ae  the  solution  is  alkaline.  When  the  lime  is  exactly  neutralised 
the  amount  of  the  acid  solution  ueed  from  the  burette  is  noted. 
Then  25  c.  c.  of  the  lime-water  from  the  testing-bottle  is  meas- 
ured into  a  beaker,  and  its  acidity  determiued  in  the  aauie  man- 
ner by  means  of  the  oxalip-acid  solution.  Xow,  since  part  of  the 
lime  in  the  solution  in  the  test  tug-hot  fie  has  alrendy  been  neu- 
tralized by  the  carbonic  acid  of  the  air  therein,  it  will  require  leas 
of  the  acid  solution  to  neutralize  the  lirae-water  from  the  bottle  than 
it  did  to  neutralize  the  same  quantity  from  the  stock  Bolution^  and 
the  tlifference  will  indicate  the  exact  amount  of  carbon  dioxide  in  the 
air  in  the  testing-bottle.  For,  though  each  cubic  centimetre  of  acid 
Botutinn  is  equivfilent  to  only  one-half  cubic  centimetre  of  carbon  di- 
niidc,  the  Iosb  of  alkalinity  of  only  half  the  lime-water  in  the  bottle 
has  been  determined,  and  the  total  loss  would  be  expressed  by  twiQ^ 
the  difference  found.  The  number  of  cubic  centimetres  of  carbon 
dioxide  in  the  air  in  the  bottle  having  been  thus  determined,  and  tlie 
capacity  of  the  bottle  found  by  measuring  the  quantity  of  water  it 
will  hold,  the  percentage  of  carbon  dioxide  in  the  air  is  readily  de- 
termined. For  example:  25  c.  c.  of  stock  lime-water  requires  30 
c.  c.  acid  solution,  and  2T]  e.  e.  of  lime-water  from  testing-hot tlo  rc- 
qnirea  3T  c,  c.  acid  solution ;  therefore,  30  —  27  =  3  c.  c— the 
amount  of  carbonic  acid  in  the  bottle,  which  contains,  say,  2250  c.  e. 
Tben— 

3X100         300 
= =  0.12r 

£fl50  — no       2500 


the  percentage  of  carbon  dioxide  in  the  room  at  the  current  temper- 
ahire  and  preaaure.  It  should  be  noted  that  tlie  aeeiiracy  of  all  thew 
teats  is  somewhat  vitiated  by  other  acid  gapes,  if  present  in  the  air. 
and  due  allowance  ahonld  be  made  wherever  they  are  suspected. 


TSE  E] 


As  has  been  intimated,  baryta- water  may  be  waed  in  pUce  of  the 
lim&-water,  being  more  rapid  in  action,  but  cfiTisiderabl^  more  ei- 
peoBivc,  than  the  latter.  The  strhition  sliould  be  made  of  the  strength 
of  about  7  grafnmes  of  crystallized  barium  hydrate  to  the  litre  of 
distilled  water;  it  must  not  be  forgottenj  also,  tliat  it  is  pnisonouB 
whon  taken  internn!lj.  A  good  inilicatur.  in  addition  to  the  phenol- 
phthaleine  and  turmeric,  ia  raethyl-nrange,  which  ie  3'ellow  in  alka- 
line and  of  a  rcdilish  tint  in  aetd  Holutions. 

The  quantity  of  Einimonia  in  the  JitTnosphere  may  be  determined 
by  drawing  a  certain  volume  of  air  through  animonia-free  water  and 
then  "Ncfislorizing"  the  latter,  as  in  the  Wnnklyn  process  of  water 
aoftlysis.  Sn,  also,  the  presence  find  jierceotage  of  other  gases,  such 
as  nitric,  hydrochloric,  snlphurous,  and  sulphuric  acid,  enljihi] retted 
hydrogfin,  amraonium  sulphide,  etc.,  are  obtAined  by  dijiwing  the  air 
through  distfllfid  water  and  suh:?ec[Upntly  makiiig  the  prriper  f-'hetoical 
teets.  For  instfloee,  the  Bulpliur  gas  wilt  darken  a  solution  of  lead 
flfctate  and  anirooninin  sulphide  will  change  the  blue  color  of  nilro- 
pnissidc  of  sodiiim  to  violet;  coneeqiiently,  the  air  miiy  be  drawn 
through  standard  Bohilions  of  these  reagents  and  the  resulting  col- 
,  oration  compared  with  that  produced  by  known  quantities  of  the  re- 
.  spective  ga&es. 

The  presence  of  carbon  monoxide  ie  shown  by  the  darkening  of 
a  Boluiion  of  pallndium  chloride  or  eodio-cbloride,  hut  a  morp  deli- 
cate test  18  that  of  Vogcl  by  means  of  the  epet-troacnpe,  which  will 
show  the  presence  of  as  little  as  0.03  per  cent,  of  the  gas.  In  thiB  test 
a  drop  of  frpsb  binod  is  mixed  with  a  little  pure  wfiter  and  the  mix- 
ture well  shaken  with  a  enmple  of  the  air  in  a  jar.  Then  a  few 
drops  of  ommonium  eulphide  are  added  and  the  fluid  examined  spec- 
trnscopirally.  If  carbon  monoxide  is  present  the  ppcrtrtim  of  oxy- 
hemoglobin will  be  seen,  it  not  having  been  reduced  by  the  ammo- 
ninm  snipbide;  but  if  the  carbon  monoxide  is  not  preseiit,  we  shall 
"have  the  Bpectrum  of  rertiicod  hemoglobia. 

As  even  very  small  qtjantiticB  of  carbon  monoxide  in  the  air  are 
harmhil,  it  will  not  often  be  neeepeary  to  make  a  quantitative  test  for 
it ;  but  ahould  thin  he  desired,  it  can  he  done  by  passing  a  given  yolume 
of  air  ppveral  times  (hrniiph  «  Rnliitinin  of  aubchloride  of  popper, 
which  ftbanrhH  the  carbon  pas,  and  then  determining  the  loss  of  vol- 
ume the  air  has  sufTered  by  means  of  the  eudiometer. 
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PRINCIPLES  OF  VENTILATION. 

During  ordinary  respiraiion  au  aflult  liunian  being  adda  J>00 
gTanmios^^  45^1,5(10  cubic  centimetrea  (14  cubic  fei'l)  of  carbon  di- 
oxide to,  nnd  abstractB  744  grnm]nca=  5Hi.500  cubic  centiinctreB 
(1(S  cubic  feet)  of  oxygen  from  llie  atmoBpliere  in  ttt'cnty-four  l]ourg. 
Hence,  if  the  individual  were  conlined  in  an  apartment  where  the 
inclosed  ftir  could  not  he  interniiiigled  Ijy  diffusion  with  the  atmoB- 
phere  without,  the  proportion  of  carbon  dioxide  would  soon  hceome  so 
great  that  the  proceaaee  of  life  couU!  not  b^  su&tiiinGd.  and  the  in- 
dividual would  die,  TbiB  result  would  be  reached  even  sooner  than 
the  point  here  mention&d,  for  the  organic  matter  exhaled  fmra  the 
lungs  and  the  surface  of  the  body  would  increase  the  poisonous  con- 
dition of  the  atr  even  more  than  the  carbon  dioxide  given  off.  It  is 
easily  BOcn.  therefore,  how  iniporlaut  the  study  of  the  principles  and 
practice  of  ventilation  becomes  in  hygiene.  In  this  chapter  only  the 
principlee  underlying  this  eubject  can  be  definitely  stated.  Practical 
details  will  lie  more  fully  given  in  the  chapters,  devoted  to  dwellings, 
schools,,  hot^pitiilsj  etc. 

It  is  generally  accepted  among  pnnitariane  that  the  preiwnce  of 
.07  per  cent  (7  parta  in  10.000)  of  carbon  diovide  in  the  air  indi- 
eates  the  greatest  amount  of  organic  iinjiurify  (from  respiration  or 
combuBtion)  conaifitcnt  with  the  preservation  of  health.  Ab  each  in- 
dividual gives  (iff  from  Iiis  liinga.  in  the  proeeee  of  respiration.  316 
cubic  contimctrea  of  cni-bon  dioxide  per  minute,  the  ditTusion  in  the 
.air  BUFTounding  him  must  he  auffieiently  rapid  to  beep  the  nir  to  be 
liTenthed  iit  Ihe  standard  of  .07  per  cent.  aUove  mcntioTicd. 

AdopM'ng  lliie  af  the  standard  of  inaxiiuum  impurity  (illowable, 
90  cubic  metre*  of  fresh  air  per  hour  will  be  needed  for  each  indi- 
vidual to  keep  him  eiipplied  with  pure  air.  This  is  for  a  person  in 
a  state  of  health;  in  cnees  of  disease  a  more  rapid  chnnge  of  air  will 
be  necessary  to  keep  that  anrrotinding  the  patient  in  a  state  of  purity. 

Ventilntion  la  defined  by  Worcester  as  "the  rejdaremcnt  of  nox- 
ious Or  impure  air  in  nn  apartment,  miiie>  or  inclosed  space  by  pure, 
frunh  air  from  withottt."  By  Dr.  Parkes  the  term  is  reatricled  to 
"the  removal  or  dilution,  by  a  supply  of  pure  nir,  of  the  pulmonary 
and  cutaneous  cxlmlatinne  of  men  and  the  jirnducts  of  combustion  of 
lights  in  or.lEnflry  dwcliings.  to  which  must  be  added,  in  hogpitols, 
the  additional  effluvia  which  proceed  from  the  persons  and  discharges 
of  the  sick.     All  other  cauaes  of  impurity  of  air  ought  to  be  ex- 
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eluded  by  cleanliDcas,  proper  removal  of  solid  and  liquid  excreta,  and 
attention  to  the  conditions  surrounding  dwellings."'" 

A  proper  system  of  ventilation  must  take  into  consideration  the 
cubic  space  of  the  apartment  or  building  to  be  ventilated,  the  num- 
ber of  persons  ordinarily  inliabiting  this  space,  whether  constantly  or 
only  temporarily  occupied,  and  certain  other  collateral  elements,  such 
as  the  character  of  the  building  to  be  ventilated,  its  exposure,  neces- 
sity for  artificial  heating,  etc. 

The  amount  of  cubic  space  that  must  be  allowed  to  each  indi- 
vidual is  determined  by  the  rapidity  with  which  fresh  air  must  be 
supplied  in  order  to  keep  that  surrounding  the  individual  at  the 
standard  of  less  than  .07  per  cent,  of  carbon  dioxide.  For  example, 
in  a  space  of  3  cubic  metres,  the  air  must  be  changed  thirty  times  in 
an  hour  in  order  to  prevent  the  carbon  dioxide  exceeding  the  above 
proportion;  that  is  to  say,  to  allow  90  cubic  metres  of  air  to  pass 
through  that  space  in  the  time  mentioned.  This  would  create  an 
uncomfortable,  if  not  injurious,  draught.  If  the  space  contained  30 
cubic  metres,  the  air  would  need  renewal  only  three  times  an  hour. 

A  space  of  15  cubic  metres  could  be  kept  supplied  with  pure  air 
without  perceptible  movement  if  all  the  mefchanical  arrangements  for 
changing  the  air  were  perfect;  but  such  perfection  is  rarely  attain- 
able, and  hence  there  would  be  either  draughts  or  insufficient  venti- 
lation in  such  a  small  "initial  air-space,"  as  it  is  termed.  The  initial 
air-space  should,  therefore,  be  not  less  than  30,  or,  better,  40  cubic 
metres.  The  air  of  this  space  could  be  changed  sufficiently  often  to 
keep  it  at  its  standard  of  purity  without  creating  unnecessary 
draught.  For  sick  persons  this  should  be  doubled.  In  hospitals, 
therefore,  the  cubic  air-space  allowed  to  each  bed  should  be  not  less 
than  60  to  80  cubic  metres. 

As  stated,  the  purposes  for  which  the  building  or  apartment  to 
be  ventilated  is  employed  require  differences  in  the  cubic  space  and 
in  the  volume  of  fresh  air  supplied.  In  Table  III  (page  40)  Morin 
gives  the  cubic  space  for  various  purposes. 

These  figures  are  not  excessive  from  a  sanitary  standpoint, 
although  few  buildings  meet  the  requirements  here  set  down. 

The  source  of  the  air  supplied  must,  of  course,  be  capable  of 
yielding  pure  air.  It  should  not  be  drawn  from  damp  cellars  or  base- 
ments, or  from  the  immediate  vicinity  of  sewers  or  drains.    Air  taken 
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Table  HI 

Ho«pit»]  wards  for  ordinnry  casea fiO-70  cubic  metres. 

HoBpitul  warJe  fur  surgi«;al  and  ubstetrieftl  c&a^..  100  "  " 

Hospital  warcla  fur  cuulugitius  disL-asvs. .. , .-  130  "  " 

Priaona 50  "  " 

„,    ,    ,  (   ordinary  oippuptttiona KO  " 

Workalifipfl    i        ,     ,.,  .-  ,™,  „  - 

'       i    tinhraillJiy  occupatiotia 100 

j^  t    during  the  day    30  "  " 

Thealrea 40-50  " 

Asaembly  rooma  for  long  reoeptiona BO  "  * 

Asaetiibly  rooms  for  brief  receptiona 30  "  '* 

Priinfl.ry  achools    12'15  '"  " 

llighar  achooU 25-30  " 

Stabks  180200    " 


from  such  places  is  little  better  for  respiration  than  that  which  it 
replaces  in  the  spartments  to  ha  ventilat'cd. 

Ventilatton  may  be  aeconipliahed  either  with  or  without  arti- 
ficial aids.  In  liuiliHnge  or  room?,  uflcd  as  habitations,  natural  tcd" 
tilatiort  (with.  pcrhapH,  the  aimplest  mechanical  aide)  is  made  use 
of  almost  entirely.  In  large  hmldings,  auoh  as  chnrchea,  theatres, 
Bchools,  or  in  ehips  and  mines,  one  of  the  artilicial  syetcina  muat  be 
adopted  if  efficicut  venlilation  is  desired. 

Natural  ventilation  tiikea  place  hy  diffueion,  hy  perflation,  and 
in  crmaeqiience  of  ine<|iiaiily  of  atnio&phoric  pressure.  By  dilfuainn 
18  meant  the  slow  and  ei|uabl<;  entrance  of  air  from  without  and  exit 
from  within  a  room  through  the  walla  or  ilt-made  joints  without  the 
influence  of  winrl-currenta.  In  on  occupied  room  this  is,  however, 
inaufficient  (o  keep  the  air  pure,  because  many  of  the  organic  im- 
purities of  respired  air  are  molecular,  and,  therefore,  incapable  of 
making  their  way  out  of  the  rooms  through  tho  walls. 

Perflation  moana,  lilern!ly,  "blowing  throu^^li,"  and,  if  the  di- 
rection and  force  of  air-currents  could  be  reflated,  this  would,  with 
simple  mechanical  arranjiCTucntB,  I*c  sto,  cdicient  menus  of  ventiliation. 
However,  the  uncertainty  of  tht-  force  and  direction  of  the  wind  makes 
this  method  of  ventilation  un!ni8tworthy  except  in  warm  weather. 

Fnequal  preeaure  between  tin*  air  in  a  room  and  tlmt  without 
IB,  within  certain  limits,  an  efficient  nifuns  of  voptilatioq,  and  is  ueu- 
ftllj  relied  upon  in  ordinary  apiirtmenta,  Whpn  the  air  in  a  room 
is  heated  above  the  temperature  of  the  exiernal  *iir,  cither  hy  a  lire, 
lights,  or  by  the  presence  of  a  number  of  persona  in  the  room,  it  ex- 


PRINCIPLES  OF  VENTILATION. 


41 


pands,  and  part  of  it  finds  Its  way  out  throngli  numerona  crevices 
and  bad  joints  found  in  all  buildings.  The  air  -which  remains  be- 
ing less  dense  than  the  external  air.  the  latter  entere  the  room  by 
viirinus  oppnings,  iinlll  the  equalily  of  pressure  is  re-eetnbliehed. 
But  ae  tlie  heating  of  the  eneSoscd  air  euatinueaj  the  process  is  mom- 
entarily repeated  and  heeoines  uontiiuions. 

AUhoiigli  the  impurities  of  respired  air  {earbnn  dioxide,  or- 
ganic matter)  are  heavier  than  the  air  itaelf  at  the  same  temperature, 
it  ia  a  fainilinr  faet  that  the  most  impure  air  in  an  necupiod  room 
is  always  found  near  the  oeiliup,  the  impurities  being  carried  up- 
ward TPith  the  heated  air,  and  that  the  pure  air  from  without,  being 
colder,  fills  the  lower  part  of  the  room. 

If  the  cold.  outKiiie  air  were  to  he  adiuitted  at  Ihe  bottom  of  the 
room,  and  means  allowed  for  the  escape  of  the  hot  air  at  the  top.  the 
conditioDH  of  the  old  health-maxim,  to  'Tceep  the  feet  wurni  and  the 
head  coot."  would  lie  reversed.  This  would  he  no  lesa  niicomfortiihle 
Ihan  uuwlioloBonie.  In  all  plans  for  nafura!  ventilation,  therefore, 
provision  mnat  be  made  to  secure  a  gradual  dilTnaion  of  the  cold,  out- 
side air  from  above,  or  to  have  it  warmed  before  it  enters  the  room. 
With  8  large  chimney  as  an  aspirating  shaft,*''  with  flues  at  the  top 
and  bottom  of  the  room,  and  openings  in  the  wnlla  of  the  room  near 
the  ceilin/T  to  admit  fresh  air,  sufficient  vcntilatinn  can  be  usually 
secured  in  cold  weather,  in  a  room  not  overcrowded. 

When  a  room  is  hented  hy  a  fumaee,  the  fresh  air  is  warmed 
before  it  h  introduced,  and  the  foul  air  escapes  either  through  a  ven- 
tilaling  shaft,  a  ventihitor  in  tlie  window  or  wait,  or  through  the 
tjumernus  fissures  and  other  orificea  which  defective  oarpf-ntering 
always  leaves  for  the  benefit  of  the  health  of  the  oecupantp. 

The  following  ndes  for  the  arrangement  of  a  gystcm  of  natural 
ventilation  are  mo'lified  and  condensed  from  Parkes^* : — 

The  apertures  of  entrance  and  of  exit  for  the  air  fihould  be 
placed  for  enough  apart  to  permit  thorough  diffusion  of  the  fresh  air. 

When  the  air  is  brought  into  a  room  through  flits  or  tubes  in  the 
walls  near  the  ceiling  the  current  should  always  be  defle<ted  upward 
by  nn  inclined  plane,  in  order  to  prevent  a  mass  of  en!d  air  from 
dcpcendiug  over  the  Rhnutders  of  the  ounipanta  and  chilling  them- 

The  air  must  be  taken  from  a  pure  source. 


^Of  course  there  is  rcnlly  no  mirh  thifiK  a^  a  rpnl  nsplrntion.  or  "snrkinET 
out"  at  the  air  thrniigh  tlip  tliinincy  or  sO-rnned  "jisijiFaling  Bhuft,"  The 
upwnrd  movDm^nt  of  ihe  tiir  in  tliD  ptaft  is  due  to  ita  dlaplacnnpnt  hy  the 
«»ld*r  nr  d^^nsor  iiir  entering  the  room. 
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The  inlet-tuhee  sliould  be  eliort,  and  ao  made  as  to  be  eaeily 
cleaiiEed,  otherwise  dirt  lodges  and  the  air  becnmeB  impure. 

Inlets  flliould  be  numerous  and  snial!,  to  allow  a  proper  distribu- 
tion of  the  Gnt(?nng  air. 

Externally,  the  inlets  should  be  partially  protected  from  tbp 
wind,  to  prevent  strong  draughts;  they  should  also  be  provided  with 
valves  to  regulate  the  supply  of  air. 

If  the  air  cannot  be  wanned,  the  inlets  must  be  near  the  ceiling; 
if  it  can  be  heated,  it  may  enter  near  the  floor. 

The  nir  may  be  warmed  by  parsing  it  through  boxes  containing 
hot  wafer  or  steam  coils,  by  passing  it  through  chambere  around 
grates  or  stoves,  or  heating  it  in  a  furnace. 

In  (onTia  or  innniifaetiiring  districts  the  afr  should  be  filtered 
before  allowing  it  to  enter  the  room.  Thin  flannel  or  mualin  spread 
over  the  openings  answers  very  well  as  filtering  material. 

Outlets  should  he  placed  at  the  highest  point  of  the  room  and 
should  be  protected  from  the  weather.  An  opening  into  the  chimney 
near  the  ceiling  will  nnawer  ■well  in  many  cases. 

In  one-story  buildings.  ridge-TentilatOTH  make  the  heat  outlets. 
The  entrance  of  snow  and  rain  must  be  prevented  by  suitable  ar- 
rangemontfl. 

A  small  space  or  slit  between  the  horizontal  bars  of  the  npper 
and  lower  window-sash  will  admit  auffieient  air  in  a  proper  direc- 
tion in  smntl  rooms,  even  when  the  window  is  shut. 

In  all  rmms,  howsoever  ventilated,  doors  and  windows  should 
he  often  opened  to  permit  a  thorough  fftishing  of  the  interior  with 
frofh  air. 

For  large  buildingB,  hospitals,  sehoola.  theatres,  ships,  and  mines, 
two  Bj'stemF  of  artificial  ventilation  are  in  use.  One  operates  by 
extracting  the  foid  air  by  means  of  funs,  the  other  by  forcing  in 
fresh  air.  allowing  the  impure  air  to  find  its  way  out  as  best  it  may. 

Rotating  cowls  on  the  tops  of  chimneya  may  be  need  to  increase 
the  aspirating  power  of  the  air;  in  this  way  the  natural  force  of  the 
wind  may  he  utilized  for  vaitilation  of  rooms  or  buildings  of  mod- 
erate size. 

Further  details  upon  the  practical  applieation  of  these  prin- 
ciples will  be  given  in  succeeding  chapters  of  this  work. 


QUESTIONS  TO  CHAPTER  1. 

AIR. 

Whftt  Ift  the  composition  of  the  atmospheric  air?  Is  the  mixture  a 
chemical  or  mechamcal  oneT  What  conatitueot  is  the  most  conetatit  in  pro- 
portion, and  what  ones  moat  variable!  What  are  the  causes  and  limits  of 
variation  in  the  compoaitiOD  of  the  airt  Hati  this  variation  any  effect  upon 
health  T 

How  is  the  general  uniformity  of  composition  maintained!  What  Is  the 
relation  of  the  oxygen  and  carbon  dioxide  to  plant  and  animal  life  and  to  one 
another  I 

What  ia  the  depth  of  the  atmosphereT  What  is  its  weight,  and  how  is 
this  measured!  How  may  you  determine  the  altitude  of  any  place  above  the 
sea -level! 

What  effect  has  temperature  on  barometric  pressure!  What  effect  haa 
moisture  and  why!  Whence  does  the  air  derive  its  warmtfaT  Where  18  the 
atmosphtf  e  warmest! 

What  is  the  relation  between  the  temperature  and  humidity  of  the  air! 
What  is  meant  by  "absolute"  and  "relative"  humidity?  How  is  each  always 
designated?    What  is  meant  by  "saturation"? 

What  causes  motion  in  air  or  wind!  What  conditiona  of  the  atmosphere 
probably  have  relation  to,  or  influence  upon,  disease?  Why  should  a  sanitarian 
be  a  practical  meteorologist! 

Wfaat  are  the  physiological  effects  of  diminution  of  atmospheric  pressure! 
What  may  aggravate  these  effects!  To  what  are  they  due!  Can  the  human 
body  become  accustomed  to  them!  What  name  is  ^ven  to  this  physiological 
disturbance?  What  diseases  will  probably  improve  in  a  raretied  atmosphere, 
and  what  ones  will  not? 

What  axe  the  effects  of  increased  atmospheric  pressure  upon  the  organ- 
ism? Is  there  any  danger  of  fatal  results!  Have  the  diurnal  variations  of 
pressure  any  effect  upon  the  body  in  health  or  in  disease? 

What  effect  has  liigh  temperature  upon  health?  What  diseases  are  more 
frequent  in  hot  weather  and  in  hot  climates? 

What  peculiar  affection  seems  to  be  caused  or  favored  by  long-continued 
exposure  to  cold!  What  are  some  of  the  acute  effects  of  cold  I  ^\'hat  effect 
has  the  relative  humidity  in  the  production  of  these  diseases!  Indicate  and 
explain  a  possible  relationship  of  causation  between  coryza  or  influenza,  bron- 
chitis and  pneumonia.  Is  this  altogether  substantiated  by  statistics!  Is  low 
tempemture  the  only  cause  of  pneumonia! 

What  part  has  the  relative  humidity  in  the  production  of  certain  dis- 
caaes? 

What  is  the  general  rule  as  to  the  effect  of  winds  or  air-currents  upon 
health?     Ifame  some  apparent  exceptions  to  this  rule.    Haa  the  season  any 
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thing  to  do  with  the  morbidity  and  mortality  (rom  different  diseoseaT    Give 

W'liat  is  the  average  [>roportioi;  of  garlton  dioxide  in  the  atTuoepheret 
What  aliuuld  be  the  inuxinium  litiiit  pcriiLUnlble  in  dweUingH!  l&  this,  limit 
often  exceeded?  Wbcii  exct:f;ded,  to  nliAt  are  tbc  evil  ollcita  upon  health 
probablj-  diieT  How  much  carbon  (!it>xide  nloue  may  l»e  present  in  the  atmoa- 
ph«re  without  pi-oduciug  any  apparent  ill  effettaT 

Wien  and  where  in  the  out-rfoor  atmospliflre  is  thp  proportion  of  carbon 
dioxide  ^reatcstl     la  what  wa;  may  tliia  be  ex^ilainedT 

^liiit  arc  the  products  of  re»])iratiun  and  pertipiration,  and  whit^b  ot 
these  ia  most  harmful  to  healths  What  evidence  htkve  we  to  that  effecti 
JIiLve  iv£i  any  ovidL'nte-  that  the  respirntory  carbon  dioxide  alone  is  Wnnful  to 
health?  Wliere  there  is  a  moderate  degree  ot  respiratory  pollution,  what 
aru  sompi  of  the  ir.vmptonia  usually  produced  thereby!  In  the  produetion  of 
what  espcdal  disease  haa  impure  air  a  decidedly  unusatJi'e  influcnctT 

Which  ia  the  more  dangeroua  to  health,  carbon  monoxide  or  carbon  diox- 
ide! Of  what  gaaea  is  the  former  an  injrredientT  How  does  it  produce  its 
hurmfut  effects! 

Have  sulphuretted  and  carbtiretted  hydropen  nny  effect  upon  health?  If 
an,  in  what  proporliuns  niiir^t  Ihey  be  in  tlie  ulmn^phercf  Has  (iioinoiiiji,  in  the 
proportion  in  whieh  it  ie  usu&Uy  found  in  the  attnonph^re,  uiy  bad  effect  upon 
health  r 

What  ia  sewer-air  or  sewer-KftH,  and  what  are  some  of  its  constttuent<>r 
In  what  way  may  it  be  the  cause  of  infectious  disiuiHe?  Will  the  continuel 
breathing  of  uir  iiulliited  with  sewer-gas  aff^vl  heaUh,  and,  if  so,  whnl  symp- 
toms may  be  caused  thorebyT 

Is  there  any  positive  evidence  that  the  eraanntions  from  cemeteriea,  bone- 
yards,  ete.,  are  harmful  to  hea1th1 

^Vhiit  diitcaHes  may  be  produced  by  the  inhalation  of  pathogenic  micro- 
orgflniwns  carried  by  the  airT 

IIoiv  may  the?  presence  of  ozone  in  the  ttir  tfe  demonstrated?  Upon  what 
drreft  the  teat  drpendT  How  might  nn  npproxinuite  quantitative  test  of  oEanc 
be  madcT 

How  may  the  euspended  impurities  in  the  atTno^phere  be  collected  for 
cxaminalionT  Whifh  method  requires  the  least  apparntUs,  ote.T  How  may 
the  eharnclcr  and  nature  of  the  sUHpended  particles  be  determined  T  How  may 
n  "juantitniive  buct'-rbloc"'"'  examination  be  tnade?  WliBt  are  aome  of  the 
ttdvantageB  of  Dr.  Di\un'^  apiinruiuPiT  Of  the  »M^ar-fllter  methodf  How  may 
pitre  eullurGH  of  micro-oiganiama  in  the  air  be  ohtaincdT 

IIow  may  the  quantity  of  orgiinic  matter  in  the  nir  be  determined  T  \A'by 
do  we  ileterroine  the  pro|«irlifni  of  carbon  dioxide  in  the  airT  What  ia  Wn)- 
pprt*s  method  for  findin;;  the  percentage  of  thi'i  ga*,  and  how  may  this  method 
be  itimptified!  Upon  what  does  thin  te«t  depend?  What  prerantinns  must 
be  observed  in  making  tlie  lc»t?  What  in  the  AnfiiB  Smith  method  for  deter- 
mining- the  pruporli-iii  of  fjirhnn  ilinxidef  TIow  nmj'  it  he  improved*  Wliftt 
is  the  use  of  the  phenolphthaleinw  in  the  siTliitionT  How  ia  the  perOTiitaR© 
of  carbon  dioxide  ewlcuiated:     How  h  the  ulkiiliiic  Holutior   to  Ik-  prepari'-dr 

I'pon  what  does  Pettcnbofer's  method  depend!  ^^Hiat  apparatus  and 
reagents  are  reqniredT    Why  must  th«  lime-watw  l>e  standardized  eeeh  timel 
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What  is  the  value  of  the  gxalic-ocid  fioltitioot  Wlint  are  some  good  indicutors 
to  u»e  in  tlii^  tt'-^t!  ^MJy  is  Juat  twite  the  voluiDe  ol  liiuc-waLur  miruduced 
into  the  bottle  that  ia  afterward  te-keD  from  it  and  tested!  Wliut  are  aotiu:  df 
liie  advaiitnges  uud  dii^advaiilagea  f^f  barytu^viulkT  in  tunipnrisuD  with  lime- 
water  I 

How  mfl.y  the  quaiitit;^  of  unuiionia  in  tbc  atmotiph«re  be  detemiineil I 
How  aiAy  tli«  praaL-ncc-  uf  oLiier  gasea  be  altuWtlT  Whut  ia  tlie  tiaUul  test  Cur 
cprlwn  monoxideT  Upon  what  is  Yugera  tt-at  basedT  1§  it  a  delicate  uneT 
Why  in  it  ufaiiJilJj'  nvt,  utcv^i^ar}'  tu  luukt'  a  quaiititalive  exaiiuiuitkiu  ui  tliE) 
carbon  moDUKJdel 

VeHHtatUm, — Haw  rauf^h  oxygen  doea  an  adult  human  being  At  rest  ordi- 
Rsrily  take  from  the  «ir.  and  Imw  much  ciirbou  dioxide  does  hi--  add  to  it  in 
twfuty-four  lioursT  What  penen Cuye  of  carbun  dioxide  in  tlic  au-  indicat^a 
tht  fjreatest  aiinnmt  of  orj^tiiiic  iiujiiirity  fr«m  respiration,  etc.,  consistent  with 
tienlth?  How  inUuli  frc:4h  air  per  hour  is,  tliercfore,  needed  by  each  individual 
tu  niaintiiin  thiii  alsie  -of  purity!  Will  sick  persons  need  more  fresh  air  tluin 
the  well  I    WtyJ 

Wliat  \s  meunt  by  ventilntionT    What  should  be  excluded  from  the  termT 

Wliut  mattea-a  muat  a  proper  system  of  ventilation  consider?  What  gov- 
ema  the  atauunt  of  cubic  njsace  that  can  be  allotted  to  each  individual?  AVhat 
sIiDuM  be  the  ntinimurn  air-apace  for  the  well,  and  what  for  the  sickT  Wliat 
should  be  the  fluor^jiave  for  eucli  iierson,  and  whyT  From  what  kind  of  B. 
Boun»tDiiat  t!ie  air  for  a  ventilation  supply  be  taken? 

What  iii  the  difTerence  between  uaturul  and  urtiiicial  ventilationT  What 
are  the  forces  aeting  to  produce  natural  vciiUlftlionT  What  is  niuunt  by  dif- 
fusiooT  V^\\y  is  it  insu^cient  fur  ventilating  an  owupicd  roomT  Wtint  ia 
cncunt  by  jMiHaliunT  Why  cannot  it  l)c  used  alone  for  ventilationY  Upon 
what  does  the  inequality  of  atmospheric  pressure  depend?  WTiy  is  it  the  most 
valuable  of  the  forces  of  natural  lentiJationt 

In  what  part  of  ui  octupied  room  is  the  most  impure  air  found,  and 
whyT 

What  precautions  nUlst  be  observed  in  all  plana  for  natural  ventilationt 
What  ninkps  the  air  from  a  room  pjiss  up  a  chininuy?  H'bi>]i  a  room  itj  hcak'd 
by  a  hot-air  furnace,  how  docs  the  foul  or  used  air  escape?  What  rutea.  may 
be  laid  down  for  the  arrangement  of  a  ayBtein  of  natural  ventilntion! 

Wliere  should  the  frcah -air  inleta  cif  a  room  be  loc8te<!7  How  niaj  the 
air  bo  warmed  before  bringing  it  into  the  room!  How  should  the  iulnt-tube* 
be  arraogcid?    WHiere  should  the  outlets  of  a  room  be  located? 

Wliat  syatems  of  artillcial  ventilation  inny  be  employed  for  large  build- 
ing or  rooms  *  By  what  appliances  may  we  ra«ke  uije  of  wiuda  for  Ventilating 
purposes? 


CHAPTER  II. 


WATER. 

Phtsiolooists  teach  that  nearly  two-thirda  of  the  tiBsnes  of  the 
flnimal  body  consist  of  water.  Inasmuch  as  tliis  water  is  eonatantly 
being  lost  by  evaporation  from  the  akin,  exhalntion  by  the  lung3,  and 
excretion  through  various  organs,  it  is  evident  that  the  loss  must  be 
constantly  supplied  if  the  functiona  of  life  shall  be  properly  per- 
formed. 

It  appears  probable  that  certain  diseases  are  at  times  spread 
through  the  agency  of  iufiufficient  or  impure  drinking-water.  It  is 
therefore  a  matter  of  very  great  importance  to  have  a  definite  knowl- 
edge of  what  con&titutee  a  pure  and  Bufficient  supply  of  water^  and 
how  best  to  secure  it,  to  be  able  to  detect  its  eondilions  of  purity  and 
impurity,  and  to  know  how  to  maintain  the  former  and  avoid  the 
latter.  It  will  be  necessary  to  consider  in  detail,  therefore,  the 
quantity  of  water  nMjuired  by  each  individual  for  the  maintenance 
of  health,  tlie  sources  whence  water  is  obtained,  how  it  should  be  col- 
lected and  stored  to  tlie  beet  advantage,  the  impurities  likely  to  be  con- 
tained in  it,  and  the  methoda  of  keeping  it  pure,  or  of  purifying  it 
when  it  has  become  polluted  or  vitiated  in  any  maimer. 

THE  QUANTITY  OF  WATER  REQUIRED  BV  HUMAN 
BEINGS. 

Dr.  Partes,  after  a  number  of  cxperimentB,  concluded  that  a 
man  of  the  English  middle  class,  "who  may  be  taken  aa  a  fair  type  of 
a  cleanly  man  belonging  to  a  fairly  cleanly  household,"  uses  about 
twelve  gallons  of  water  per  day.  This  covers  all  the  writer  need-ed, 
including  a  daily  sponge  bath,  Dr.  DeChaiiniont  eatimaleB'  that  16 
gallons  should  be  the  daily  allowance.  By  order  of  the  British  War 
Department,  15  gallons  of  water  are  allowed  to  each  soldier  daily. 
In  very  many  instances  this  quantity  cannot  bo  fnmiahcd,  but  in 
such  cases  there  necessarily  results  some  deficiency  In  cleanlinesa.  It 
is  probable  that  among  the  poorer  classes,  especifllly  where  a  large 
supply  of  water  is  not  convenient,  the  quantity  used  is  not  over  one- 
fourth  of  the  above  estimate. 


I 


'  Park^v'  Hygiene,  Bth  ed.,  New  Torlc,  vdL  i, 
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Hoiueliold 


Parkes  and  Kenwood'  give  the  average  daily  quantities  per 

head: — 

Table  IV. 

'  Ftuids  as  drink  0.33 

Cooking  0.75 

Personal  ablution  5.00  to  10.00 

Utensils  and  bouse  washing 3.00 

Clothes  washing  (laundry) 3.00 

Water  closets 5.00 

Trade  and  manufacturing  &>00 

Cleansing  streets    6.00 

Public  baths  and  fountains 5.00 

Flushing  and  cleansing  sewers 5.00 

Extinguishing  fires 5.00 

^27.08  to'S2^ 


Municipal 


In  American  cities  the  daily  consumption  Ib  much  greater,  as 
Been  from  the  following  table: — 

Table  V. 
Showing  Consumption  of  Water  in  105  American  Citiea. 


atj  and  8UU 


Akron,  Ohio   p 

Altoona,  Pa.   m 

Anderson,  Ind.    m 

Atlantic  City,  N.  J m 

Augusta,   Georgia    m 

Atlanta,    Georgia     m 

Battle  Creek,  Mich m 

Boston,  Mass m 

Buffalo,  N.  Y m 

Burlington,   Iowa    p 

Binghamton,  N.  Y.   m 

Brocton,  Mass m 

Camden,  N.  J m 

Cambridge,  Mass m 

Cincinnati,   Ohio    m 

Chicago,  111 m 

Cleveland,  Ohio    m 

Charleston,  S.  C m 

Council   Bluffs,  Iowa p 

Denver,    Colo p 

Detroit   Mich.    .  .* m 

Danville,  III p 

Davenport,   Iowa    p 

Dayton,  Ohio    m 

Duluth,  Minn m 

Danbury,  Conn.  m 

Easton,    Pa p 


Dlly 

Per 

PopuUUon 

Con  10011111011 
OaUoDB 

7,500,000 

CapIU* 
Ghulom 

46,733 

{'03) 

137 

52,000 

('03) 

4,500,000 

90 

20,178 

(■00) 

2,000,000 

66 

32,272 

('03) 

5.250,000 

138 

41,283 

(•03) 

5.600,000 

110 

96.550 

('03) 

7,600.000 

60 

18,563 

COO) 

1,133,000 

60 

594,618 

('03) 

83,000,000 

145 

381,403 

('03) 

125,000,000 

320 

23,201 

COO) 

2,000,000 

80 

39,647 

('00) 

60,000 

C06) 

2.000,000 

36 

79,811 

COO) 

12,000,000 

160 

98,444 

(•03) 

8,776,000 

89 

340,000 

(■03) 

48,636,000 

137 

1,873,880 

COS) 

176,000,000 

200 

444,600 

(■05) 

61,672.000 

138 

55,807 

COO) 

3,070,000 

55 

25,802 

COO) 

2.600,000 

85 

147,111 

C03) 

32,000,000 

200 

369.805 

('05 ) 

60,212,539 

108 

16,364 

COO) 

2,500,000 

157 

37,768 

COS) 

4,000,000 

100 

92,716 

('03 ) 

7.000.000 

66 

57.397 

('03 ) 

6.000,000 

85 

10,537 

COO) 

2.000,000 

126 

23,238 

COO) 

2,000,000 

87 

*  Hygiene  and  Public  Health,  1902. 

*  The  per  capita  is  based  on  the  number  of  consumers. 
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Table  V. —  {Continued.) 
Showing  Oatiaufiptian  of  Water  in  1U5  Ameriean  Oitiea. 


CHj  Aiid  StaM 


Elmim.  N.   Y... p 

Erie,    I"u , m 

Evmnavilli!,  Iiid. jo 

Furt  Siiiltli.  Ark ji 

Fall    RiTtr,   Mus*. ,,..,, lu 

Foikd  du  Lftt-,   W'ia p 

Fort  Wnync,    Ind m 

Fitclibiirg,  Matis. .m 

Grand   !iii|>idH.  Midi. m 

llarritfbur^,  Vtt m 

Hartford,    Conn Hi 

HnvL'riiill,   Haw m 

IJcnderAon.    Ky m 

Iloqatoii,    Tl-kas     p 

lldlyuke,  Mush in 

iTidiaiifLpo!  is,    Ind. p 

Johnfttown,  Pa p 

Jurai^stowii,   N.    Y p 

Kansna  City,  Mo m 

Kingston,  N.  Y m 

Lowell.  Muss,    , , , m 

Lob  Angelta,  Cal m 

r.jTin,    Muss m 

Lmibvillf'.  K^ m 

Ejincoln,   Nrb m 

ManchpsEfr,  N.  Y. ,ra 

MrKpRsport.   Pn. m 

Miniicn|iolirt|  Minn m 

Milwaukee.  WIh m 

Memphis,    Tenn p 

^Tufkejfon,  Ktiirh , m 

Norfolk,  Va m 

N«w  Bcdfori],  Mass m 

New  Orl^-ans,  Ln. p 

N«w  Alluinv,  Ind p 

KaBhvilti>.   Ti'Tin m 

Nww  1Iiivi?n,  Conn p 

Orthkoflli.  WiB p 

Pat<Trwin.  N.  J p 

Pporia,  111.    ....,.,,, ■...■-m 

Pilt-djurg,  KauB p 

Portlimd.  Me . ,  .p 

PortUind,  Ore.    ....,,, m 

QuiniTi',    Mass ni 

Oiiinn.%    111 p 

Reading.  Pil m 

RochvJ^UT,   N,  Y.. ni 

Rmnokc  Vq ...p 

Hoek    iHland,   111 m 

Ruahvtll?.  Ind m 

Rirhmond.  Vn in 

Salem.  Mnnii. m 

Saginaw,    Midi m 


DaUr 

Per 

Pnpalalion 

Conianiptloii 

Ca|.lu. 

fiuliolii 

OaUaua 

37.1  Ofl 

^oa^ 

5,000,000 

125 

,511.31  i:i 

rn3» 

nnNMi.noa 

IGS 

«1.482 

( '03  i 

»,(lCK>,OtM> 

145 

11.5H- 

riiot 

2.22.=i,0nn 

125 

1  U,CU14 

(1131 

4,000  .«IK> 

311 

20,l)t)« 

ros) 

1.250,000 

113 

4K,n;!i 

ro3> 

4.000,000 

H4 

34,37rt 

(-03! 

3.,ooo,ntn.> 

00 

0»,(i7H 

ro3i' 

]*.0(1LI.OOO 

139 

52,031 

ro3) 

8,750.000 

135 

100,000 

('05) 

0,150.000 

67 

38,nS7 

;-(i3) 

4.100,000 

111 

10,272 

'Ofl) 

75,000 

V03) 

10.000,000 

134 

SO,  8,11 

'05) 

15,000, Of  H> 

100 

197,555 

■03) 

IS.7.^0,000 

94 

3SI,9jJ0 

■03) 

8.000.000 

200 

22,8n2 

'00) 

2.250,ono 

100 

25Q,0«O 

■05) 

in. 200.000 

77 

25,516 

■03) 

3.500.000 

200 

1 00, 150 

■03) 

5,500,000 

52 

110.420 

'03) 

105 

72,350 

'03) 

5.500,000 

64 

215,722 

'03) 

1  s.ooo.ooo 

72 

44.ISS 

'03) 

1H.O0O.OO0 

3B 

60,843 

'03) 

3.500.000 

50 

38,274: 

•03) 

4.2.00,000 

00 

214,112 

■03) 

I  ■8.500,000 

79 

313.025 

■031 

27,000.000 

80 

iin,6an 

'03) 

I2,OI>I1.))00 

loo 

20,8  IS 

■00) 

2.WO.000 

132 

&5,aiR 

■03) 

(j.aoo.ooo 

110 

«ti,ooo 

■05) 

7.000,000 

95 

300,625 

'1)3) 

14,000.000 

47 

20,828 

■00) 

^.00(1,000 

m 

83.275 

"03) 

13.51IO.O0H 

155 

114,tf27 

■00) 

20,000,000 

150 

20,nin 

•03) 

2.500,000 

(IS 

li:i,2l7 

■03) 

10.500.000 

100 

02,348 

■03) 

4,500,000 

72 

10.112 

'00) 

i,oun.ooo 

75"^. 

52,fl.1R 

'03) 

6.000,000 

110 

08,655 

'03) 

■2fl.0OO.OOO 

200 

20.053 

'03] 

2.(100,000 

103 

37,080 

■031 

1.4.'!5,00() 

38 

85.05] 

■OS) 

1 1 .0(10.000 

124 

170,7518 

■03) 

1S.2  38.000 

87 

21.405 

"IHlj 

iD.ooo.om 

04 

10. 4!)  3 

•00) 

3,400,000 

17 

4.541 

'00) 

SOO.QOO 

IflO 

80.148 

'm] 

l."!, 000,000 

]20 

23,.504 

•031 

3,300,000 

80 

4,1,543 

■04) 

10,000.000 

200 
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Table  V.— {Continued.] 
Showing  Consumption  of  Water  in  105  American  Cities. 


city  ana  8Ut« 


Sioux   Ci^,    Iowa m 

Salt  Lake  City,  Utah m 

South  Bend,  Ind m 

St.   Joseph,   Mo .p 

Somerville,   Maes m 

Springfield,  Mass m 

St.  Paul,  Minn m 

St.  Louis,   Mo m 

Springfield,   III m 

Syracuse,  N,  Y tn 

San  Antonio,  Texas p 

Taunton,   Mass m 

Terre   Haute,   Ind p 

Toledo,  Ohio   ni 

Utica,   N.   Y p 

Waterhury,  Conn m 

Vincennes,  Ind p 

Watertown,  N.  Y m 

Worcester,  Mass in 

Wilmington,  N,  C p 

Waltham,   Mass.    in 

Washington,   D.   C in 

Wilmington,    Del m 

York,  Pa p 

Yonkers,  N.  Y m 


Dallr 

P»r 

Population 

CoDanmption 

Capita 

GalloQH 

Gallona 

33,111 

COO) 

1,290,000 

39 

57,138 

('03) 

15,000,000 

200 

40,.327 

(■03) 

4,000,000 

81 

110,479 

(•03) 

6,000,000 

65 

68,090 

(•03) 

6,000,000 

89 

74,916 

('05) 

9,700,000 

128 

172,038 

('03) 

9,000,000 

62 

612,279 

('03) 

75,000,000 

125 

36,211 

(•03) 

4,470,000 

108 

114,443 

('03) 

12,000.000 

105 

58.016 

('03) 

10.000,000 

170 

32,713 

('03) 

1,750,000 

64 

54,008 

('05) 

4,200,000 

77 

145,901 

('03) 

11,000.000 

69 

60,097 

(■03) 

4,000,000 

33 

56,521 

('05) 

6,000,000 

130 

10,249 

("00} 

21,696 

COO) 

4.000.000 

188 

130,207 

('05) 

10,000.000 

75 

20,976 

COO) 

700,000 

60 

23,481 

COO) 

2,000.000 

80 

300,000 

('05 ) 

65,000,000 

217 

84,000 

('05) 

8.000,000 

95 

36,438 

(•03) 

2,850,000 

70 

62,000 

('05) 

6,500,000 

92 

"m" — Municipal,     "p" — Private  Company. 

Thia  excessive  consumption  is  brought  about  not  bo  much  by 
legitimate  use  of  the  water  as  by  waste :  negligence  and  imperfections 
in  the  supply  apparatus,  allowing  the  water  to  run  in  the  winter  to 
prevent  freezing  of  pipes,  etc.  When  it  is  taken  into  consideration 
that  the  cost  of  pumping  water  averages'  from  four  to  five  dollars  per 
million  gallons,  and  in  cities  which  purify  their  water-supply  the  cost 
is  from  two  to  three  dollars  more,  the  question  of  waste  assumes  a 
very  important  economic  phase.  In  several  of  the  larger  American 
cities  this  problem  has  been  satisfactorily  solved  by  the  introduction 
of  metres,  by  means  of  which  the  water  consumed  in  each  household 
or  factory  is  measured  and  charges  regulated  according  to  the  amount 
of  water  consumed.  Tn  Wilmington,  Del.,  tlie  introduction  of  metres 
has  eliminated  waste  and  reduced  the  consumption  to  an  average  of 
100  gallons  per  capita.  This,  however,  includes  the  consumption  of 
water  by  manufactories.  Tn  one  of  the  strictly  residential  portions 
of  the  city  the  per  capita  consumption  averages  30  to  -I.")  gallons  daily, 
the  latter  being  the  average  amount  of  water  required  by  a  middle- 
class  American  household.    One  of  the  objections  to  metres  is  that  the 
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very  class  of  persons  whom  it  is  desired  to  induce  to  use  a.  plentiful 
supply  or  water  would,  from  motivE's  of  fconLimy,  use  leas  thau  ia 
Decessary  for  cleanlinesa  and  health.  This  objection,  howeTer,  is 
purely  hypothetical.  Water  is  tlie  fht-apt'st  coiiiiiio'lity,  imd  by  tlie 
elimination  of  wastu  the  cost  could  be  still  further  reduced.  As  a 
matter  of  factj  it  ia  not  abundance  of  water  that  encourages  cleanli- 
nees.  "You  can  lead  a  horae  to  the  water^  but  you  can't  make  him 
drink  it"  Habits  of  clcanUnesa  Bhould  be  ineulcated  in.  ways  other 
than  by  allowing  a  wanton  waste  of  water. 

SOURCES   OF   DRIN KINO- WATER. 

All  water,  from  whatever  direct  source  obtained,  comes  origin- 
allyf  by  precipitation,  from  the  atmosphere.  In  many  places  the 
rain*  or  snow-  water  it;  the  only  source  of  supply.  This  is  usually 
collected  aa  it  falla  upon  the  niofs  of  building?  and  conveyed  by 
gutters  and  pipes  to  cisteme,  where  it  ia  stored  until  needed. 

In  Venice^  the  rain  falling  upon  the  ptnreta  and  courtyards  is 
also  collected  in  cisterns  after  filtering  through  sand.  The  ciBterns 
used  for  the  storage  of  water  in  New  Orleana  and  other  Southern 
cities  in  the  tTnited  States,  where  the  temperature  rarely  falls  below 
the  freezing-point,  are  generally  constructed  of  wood  and  placed 
above-ground.  Farther  north^  where  it  is  necessary  to  protect  them 
against  the  action  of  frost,  they  are  placed  under-ground.  These 
undtr-gTound  cisterns  are  usually  built  of  brick.  The  water  from 
eistems  above-ground  becomes  very  much  heated  in  auminer,  and 
neceasitatca  the  use  of  large  quautities  of  ice  to  make  it  pafatable. 
The  water  from  the  under-ground  ciatems  is  pleasantly  cool  in  sum- 
mer, and  is  also  guarded  against  freciiing  in  winter.  There  are, 
Ijowever,  very  eeriouB  objections  to  storing  d rink fng- water  in  under- 
ground cisterns.  These  reservoirs  are  usually  placed  within  a  few 
feet  of  privies  and  cesspools,  and,  as  neither  the  retaining  walla  of 
the  ciBterns-  nor  tliose  of  the  privies  are  water-tight,  it  ofti'ii  ha]>pen8 
that  the  drinking-water  hccomes  strongly  impregnated  with  the  sol- 
uhle  portions  of  the  excrement,  or  the  produfta  of  its  decomposition, 
which  have  drained  into  ihe  ciatcm.  Personal  observations  in  Slem- 
phia  in  1879,  ae  well  as  the  careful  chemical  analyses  nisiilc  afterward 
by  Dr.  Chae.  Smart,  V.  S.  A.,*  have  convinced  the  author  that  the 
objections  to  all  under-ground  eietcms  built  of  hrick,  stone,  or 
cement  are  inauperable  from  a  aanitary  point  of  view.     Dr.  Smart 
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found  over  one-half  of  the  under-ground  cistenia  exnmined  by  liiui 
in  Memphie  and  other  cities  and  towus  to  be  Imky  ami  preBentiiig 
eridenc-e  of  organic  pollution.  The  water  from  31  out  of  80  cistems 
analyzed  showed  decided  contaniinalion  by  Bewage.  It  would  set'in 
advisable  to  prohibit  all  under-ground  cisterns  for  the  storage  of 
drinking-water  unlesa  they  are  couatructed  of  iron,  which  Bhould 
lie  protected  against  oxidation  by  a  thorough  coating  of  eoal-tiir. 
Where  any  other  system  of  collection  and  storage  is  available,  how- 
ever, the  under-ground  detwn  eliould  be  unrcSL-rvedly  coodeiimed. 

Rain-water  collected  in  the  country,  away  from  manufacturing 
districis,  is  usually  quite  pure  and  whalesonic.  Us  taste  hy  however, 
flat  and  insipid,  owing  to  absence  of  carbon  dioxide  and  raineral  con- 
stituents. In  cities  rain-water  frequently  contains  sueli  a  large 
amount  of  organic  matter  aod  otiier  impurities^  which  have  been 
washed  out  of  the  air  by  the  rain,  that  it  may  be  unfit  for  drinking. 
On  account  of  i(a  Boftness,  rain-water  is  very  desirable  for  washing 
and  other  domestic  purposes.  If  the  statement  made  in  the  last  chap- 
tor,  concerning  the  presence  of  organlsnis  in  the  atmowjiliere,  ifl  remem- 
bered, then  it  will  be  evident  on  a  moment's  thnuglit  that  such  organ- 
isms, when  contained  in  rain-waler,  may  be  the  eource  of  digeaae.  The 
putrefaction  which  so  readily  takes  place  in  rain-water  upon  standing 
a  few  dflve  is  caused  by  certain  of  the  organifraa  carried  down  out 
of  the  lower  strata  of  the  air  by  the  descending  rain  or  snow. 

Precipitation  is  an  exceedingly  untrustworthy  source  of  water, 
and  should  never  be  depended  upon  when  oilier  sources  of  supply  are 
available.  Water  famines  arc  frequent  wherever  people  are  com- 
pelled to  rely  upon  such  an  uncertain  source  of  supply  as  rain  or  snow. 

Rivers  and  pmaller  streams  probably  supply  the  larger  number  of 
cities  and  towus  in  this  eoimtry  with  drinking-water.  When  care  is 
taken  to  prevent  the  pollution  of  the  stream  above  the  point  whence 
the  water  is  taken,  this  is  usually  of  fair  quality  for  domestic  pur- 
pospft.  When  the  river  can  be  tapped  near  its  source,  or  before  a 
large  number  of  manufacturing  estahlishmentB  can  empty  their  waste 
products  into  its  current,  or  before  it  receives  the  sewage  of  a  eonaid- 
erable  number  of  inhabitanta  living  on  its  hanks,  the  water  can  gen- 
erally he  regarded  as  safe.  It  ia  very  dithciilt,  however,  pxcrpt  in  the 
lesB  settled  portions  of  the  country,  to  find  these  favorable  condltiona. 

Among  the  minor  objections  to  the  use  of  river-water  for  domes- 
tic purposes  are  the  linbility  of  moBt  etreams  to  become  turbid  in 
times  of  freshet,  and  the  discoloration  of  the  water  from  disaolvcd 
coloring- matters   if  the   stream   flows   through   a   marshy   or   peaty 
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reiiion.  These  o!)]*ection3  aro,  however,  not  serious,  as  fiUration  will 
readily  remove  the  suapt'nded  matters.  T!ie  enloriDg-inatter  is  prob- 
ably harmlesB.  The  or^iaiiic'  matter  eontamed  in  tlie  water  of  fiome 
etrcanis,  even  when  potlution  by  &c'wag«  and  indnufflcturing  fetuse  ig 
ftbeolutL'ly  excludtfd,  may.  howuver,  be  Uie  cause  of  disease,  Ht, 
Smart  has  aliown"  that  th«  water  from,  eitreamB  in  Nebraska,  Wyom- 
ing, and  Utah  contftihed  organic  matter  varying  in  amount  from  .16 
to  .38  jiarts  per  niiliiim."  lie  tliinks  the  sii-calit^d  "nKUiiitriiu  fever" 
of  tile  Kocky  Mountain  region  is  a  malarial  fever  caused  by  the  targe 
ainoimt  of  orgiinie  matter  in  the  drinking-water. 

Dr,  G.  M.  KobcT,  U.  S.  A.^  atates  that  he  has  frequently  drunk 
water  from  mountain  streama  which  had  a  perceptible  taste  of  enttle- 
JiHumret  and  nufrgeels  that  hb  the  oripn  of  the  ammonia  found  by 
Dr.  Smart  in  the  wafer  of  mountain  streams,  I>r.  Knber  also  regards 
the  "mountain  fever"  as  a  typhoid  fever  with  malarial  complications.* 

The  most  scrioua  olij'e^tion  to  ibe  use  of  river-water  for  domestic 
purposes  K  the  employment  of  atroains  aa  carrier?  of  refuse  from 
inanufBcturing  eetabliehmentB,  or  of  the  Bewage  of  cities  and  towaA. 
In  Great  Britnin  and  some  parts  of  the  continent  of  Riirope,  owing 
to  the  deueity  of  population  and  the  variety  and  extent  of  manufac- 
turing industries,  many  of  the  etrframs  are  in  an  estremely  filthy 
condition.  In  this  country,  too.  eepeeially  in  the  more  thickly  eettltnl 
mamifaeturing  districts,  the  poKulinn  nf  rivers  has  increaeed  to  a 
degree  to  seriouely  jeopardize  the  health  of  the  people  who  are  com- 
jielled  to  draw  their  water-supply  from  Huch  streams.  That  the  pres- 
ence of  SHch  excessive  conlauiination  renders  tlie  water  unsuitable  for 
domestic  purposes  muBt  appear  evident.  It  ia  probable,  however,  that 
the  most  dangerous  of  the  polhtting  matters  are  the  excreta  of  human 
beings,  e.epecially  tliose  nf  patients  eulTcring  from  certain  epecific  dis- 
eaaep,  such  as  typhoid  fever  or  cholera. 

Only  a  fn-w  years  npo  it  wag  a  generally- accepted  theory  that 
running  water,  though  polluted  liy  sewage,  "purffi^'s  it3*']f"  after  flow- 
ing  a  distance  nf  twelve  miles,  and  the  comforting  and  rcEissuring  doc- 
trine is  ptill  hehi  by  many.  Recent  observatiorB  point  to  the  con- 
clusion, however,  that  "no  river  is  long  enough  to  purify  itself."  A 
certain  proportion  of  the  sewage,  it  is  true,  undergoes  oicidatioo  in 
the  prespnce  of  light  and  air  and  minute  organisms,*  and  bo  heconiea 

'AmfrirHTi  Jniirnnl  M*cl.  Scipmira.  iIniiHnn-,  18"*',  p.  2S  t-t  nrtj, 

•Thp  Minrw  of  Miiu  orgiJiLJe  matter  aetrmn  to  be  th*  melt+'d  anow  which 
ntfilCM  i]i>  a  Irtiye  portion  of  tht  Atre^anis. 

'Ri'port  iif  CtilifDTiiJji  Hlnli.'  Honnl  of  llcnlth  for  I9t>(!.  pp.  4R  and  17T. 

*  Dofiinfci^tioti.  in  KiiVnhurK's  Rc(i[piM'vdop*firft  d.  ges.  HctlkUnde,  vol.  iv, 
p.  68, 
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chnngM  into  other,  poasiibly  ianoeuous.  compounds.  But  at  preaeni 
jt  Ls  not  known  what  proportion  or  what  kind  of  organic  matter  does 
undergo  this  change.  Anuthtr  portion  of  the  iiiipiirilioi*  is  dyposEted 
■upon  the  bottom  and  aides  of  the  Btream,  having  been  only  held  in 
suspenEion,  and  not  dissolved  in  the  water.  A  portion  probably  forms 
i-Iiemiral  combinations  with  other  fiU)>peucled  or  dissolved  niutturs.  and 
IS  changed  into  compounds  which  may  be  volatile  and  pasB  off  into 
llie  air  or  form  insoluble  precipitates. 

The  reinaimler  in  rendered  Jgss  jierceptible  or  imperceptible  by 
dilution.  Every  etream  haa  houfcpb  of  inflowing  water— feeders — 
which  increase  its  volume,  and  tlius  dilute  any  forci^Ti  tuliiiistLire. 

In  view  of  these  facta,  the  theory  of  the  self-puriliLatinn  of 
streamB,  as  formerly  held,  can  no  long-er  be  regurded  as  true.  But  it 
is  nmjuestumnlily  true  that  running  wattr  doi's  i-egain  comparative 
purity  if  iKe  inflow  of  aewa^re  and  other  refuse  m  not  exceaaive.  It 
cannot  be  stated  with  confidence,  however,  when  a  stream,  once  pol- 
luted,, becomes  fit  to  uac  again. 

The  writer  from  froah-watcr  lakes  and  ponds  is  generary  to  he 
pr^ferr^d  to  river-water  for  domestic  use.  It  is  leas  liable  to  become 
turbid  from  timp  lo  time,  ftnd,  except  in  tho  cflfie  of  small  ponds^  the 
inflow  of  fiewajie  is  not  likely  to  cause  fording  of  the  water  to  any 
nerioas  extent.  When  the  supply  can  be  drawn  from  'terge  lakes,  m 
K  done  in  Chicago  and  other  cities  on  the  pre,it  lakes  of  the  Ignited 
States,  no  purer  or  better  source  can  he  di'sire<t.  In  lliose  cases  the 
[joint  whence  the  water  is  taken  should  be  far  enough  from  ahoTfi 
to  avoid  the  possibility  of  sewage  contamination.  U'hca  tlie  water- 
supply  ie  taken  from  Bmnll  ponda,  all  sewage  and  waste  products  from 
houEes  and  factories  must  be  rigidly  excluded;  otherwise,  discaseB 
attributable  to  the  polluted  water  -are  likely  to  ari&e  among  those 
using  the  same. 

The  water  in  small  lakes  and  storage  reservoirs  eoraetimes  be- 
oomefl  offensive  in  tafite  and  odor.  The  wati^r-pupplics  of  several  of 
the  large  Eaetom  cities  have  at  iimea  had  a  pecu'iar  odor  and  taste 
somewhat  resembling  cucumbers.  The  cause  of  this  odor  and  tnste 
was  found  to  be  a  minute  fre?h-waler  sponge,  the  Fpouijilln  fli/virtfilii. 
A  still  more  ofTensive  odor,  tereeh'  descriiK'd  as  the  "pig-pen  odor,"  is 
given  to  the  water  by  the  decay  of  certain  species  of  uoatoc  and  other 
iilgip.  It  is  not  kno^vn  that  either  these  vegetable  or  animal  micro. 
organismB,    if    present,    render    the    water    prejudicial    to    health. 

Ponds  are  often  used  as  sourcea  of  ic&-BuppIy.  It  was  formerly 
■npposed  that  in  the  proce&a  of  freezing,  solid  matters  in  the  water 
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were  not  inclutled  in  the  biofk  of  ice  wlien  congealation  ocairred. 
Recent  observations  have  shown  the  falsity  of  this  assumption.  In 
1875,  an  outbreak  of  atute  intestinal  diseaBe  at  Pye  Beach,  New 
TTampsKire,  led  to  an  inquiry  by  Dr.  A.  H.  Nichols,  which  disclosed 
the  fact  that  the  ice  usM  contained  a  large  percentage  of  organic 
matter."  Tlie  use  of  ict  from  a  dilFercnt  source  was  followed  by  an 
almost  immediate  dieapp'^afaoce  cf  the  diaoasc^  Upon  further  itivM- 
tigntion  it  was  discovered  that  the  impure  ice  had  been  gathered 
from  a  small,  stagnant  pond  into  which  a  RrnaU  brook  carried  Ifirge 
quantitiefi  of  saw-dust  from  several  eaw-mills.  The  water  of  the  pond 
was  loaded  with  organic  matter,  and  in  pumnier  the  gases  of  decay 
arising  from  it  wctg  very  olTensive.  Chemical  examination  showed 
that  the  ire  from  this  pond  contained  nearly  tJ  quarts  of  organic  matter 
in  100,000,  while  in  pure  ice  the  organic  matter  ninounted  to  only  .3 
part  in  100.000.  A  similar  inveatigatton  into  the  eliarDfter  of  the  ice 
fumiBbed  to  the  residenta  of  Newport.,  R.  1.,  was  made  under  the 
anspices  of  the  Sanitary  Protection  Association  of  that  city.  The  ice. 
which  was  cut  from  ponds  in  the  immcd:ate  neig^hborhood  of  the  city, 
was  found  to  contain  an  cxcesaive  proportion  of  or^nic  matter. 
Ifflrge  quantities  of  sewage  and  other  impurities  were  discharged  into 
these  ponds. 

Kxperimonts  made  at  various  times  show  that  the  puri6'Catipa 
of  water  by  freezing  is  in  no  sense  absolute.  A  considerahlc  num- 
ber of  the  hflfteria,  infusoria,  nod  ntber  organisms  remain  in  the  ice 
and  retain  their  vitality,  bo  that  when  thawed  they  rapidly  mnltiply. 
In  the  ordinary  process  of  freezing  the  upper  portion  is  the  purest. 
but  if  snow  or  rain  fall  upon  the  ice  and  freeze,  this  upper  layer 
will  he  found  much  more  impure  than  the  lower.  Rational  eonclu- 
sions  from  these  experimenls  are,  that  iee  should  not  be  gat!ipivd 
from  an  impure  eourec,  and  tiiat  an  early  harvest  of  the  ice  should  be 
enconraped. 

Prurhlen  has  shown  that  typhoid  bacilli  contained  in  water  are 
not  entirely  destroyed  liy  freezing,  even  after  remaining  in  this  ton^ 
dition  for  103  days. 

Springs  and  wclla  supply  the  water  for  most  persona  not  aggrp- 
gatcd  in  large  communities,  as  cities  and  towns.  Kven  in  the  latter 
no  inconsiderable  quantity  of  tlie  water  used  for  drinking  and  domes- 
tic purposcF  is  derived  from  wells.  Spring-water  usually  comes  from 
a  source  at  a  conBideriihle  depth  below  the  surface;  that  is  to  say,  the 
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water  has  percolated  tlirougti  thiok  strata  of  soil  liefore  rc-apf*armg 
6t  tho  surface.  In  its  pnssnge  througli  th^  soil  it  has  lost  most  of 
its  orgiinic  matter,  and  purlmps  taken  up  mineral  uuJ  gaseous  ooq- 
stitueute  in  larger  quantities.  It  may  he  eg  strougly  impregnated 
with  the  latter  as  to  vitiate  it  for  ordinary  use  and  to  render  it  val- 
uable as  a  niedii-ine.  Ordinarily,  hnweTtr,  spring-water  i&  clear,  cool, 
and  sparkling,  with  a  rcfreslting  taetc  ond  unifornt  tiGinpemture,  and 
is  in  all  reepects  an  afcreeable  and  wliok-soine  beverage. 

Springs  vary  greatly  in  eliarartcr.  They  may  lie  cold,  hot,  or 
thermal,  and  boiling  or  geyaerg;  they  may  be  either  auperficial  or 
deep,  and  the  water  may  he  either  pure  or  polluted,  depending  on 
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Fig-  3. — Showing  Fommtion  t>[  Spring.     E,  Earth.     It.  Rm-k.      ITS, 
Wntcr-lxearmg  Stratum.     iS,  Imperviotu  Stratum.    S,  Spring, 

source  or  location.  The  chemical  constituents  of  spring-waters  in 
this  country  vivry  from  waters  containing  but  a  few  grains  of  mineral 
Biibptances  to  the  gallon  to  waters  so  saturated  with  mineral  matter 
as  to  be  cla&&e<t  as  mcdicinitl. 

The  various  mineral  waters  in  this  country  are  classified  by  Hay- 
wood and  Smith'"  .^e  follows: — 
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Under  tluB  cliissiticaJioQ  the  inineral  waters  on  the  mftrbrt  mdT 
be  orrangeti  as  follows: — 

AlhaHiie  Bmirhonated  Sodlc. — Augusta Wliitelithia water.  Gey- 
EKT  JelTrcf=,s  litliifi  ivater,  Manitou  water.  I'owliatnn  water.  Thomp- 
son's liromiu  and  ursipuic  water, 

Afkaline  Bkarhonatfd  il/<i_f/;f.r,v(c.— Osceola  water. 

A(kn}in<-  Binirhimnled  CntcU: — ADmiez  water.  Augurta  White 
lithia  wjiii'i-.  Bear  litliia  water.  Croeket  nreenic  litliia  water.  Gol- 
indo  litliia  water.  Great  liear  watur  JcfTrej-s  lithia  water.  London- 
(Vrry  iitliin  water.  Jlunitou  water.  Mni-dela  water.  Brassauettl 
water.  Miasisquoi.  Oai'piila  water,  Otterlmrn  water.  Poland  wiittT. 
Powhatan  water.  Rubino  Healing  Springs  water.  Sublett  lithia 
water.    Vitan  water. 

Alhiline  Bkiirbonated  fcrru^inftij^.— Mardela  water. 

Alkafirif'saUrif  MuriaU'd  iS'.WiV.^C'arlmhad  wiitiT.  Ohampiou 
■water.  Chief  water.  Congress  water.  Hatliom  water.  High  Hock 
water.  Lincnln  water.  Magnetic  water.  iVerlosa  waler.  ftitnhe 
Crystal  S])ring  water,  SvU/at  water,  Sheboygan  water.  Viehy 
water.    White  Kotk  litliia  water. 

AHiraline-saiint'  Munated  Potitssic. — Qitche'Cr}-stal  Hpring  water, 

Afkaliiie-stilirie  Murinfcd  f'V^rrV.^Carlsba'd  water,  t.'liainpiiin 
water.  Chief  water.  High  Rock  water.  Ijinenln  water.  Magnetle 
water.  Peerless  water.  Sellzer  water.  White  liuck  lithiii  water, 
Sheboygan  water, 

Saline  Sulphnted  Sodlr. — Pluto  eoncentrntefi  water. 

Salinp  Sul]ihnir.d  Mnijncsu: — Veronica  water. 

Saline  Sulfihntad  Ciilni\ — Berr^'  Hilf  dyspepsia  water.  Bedford 
mineral  wafer.  BufTalo  lilhia  water.  Geneva  lithia  water  Tate 
^psom  water. 

Saiine  Mtiriaird  Sndir. — Arondack  water.  Blue  Lick  water, 
Cherrvdale  water.  Deep  Hock  water.  Mount  Clemens  water.  Star 
water.     Victoria  water.     Wcliaier  Springe  salt  siilphur  water. 

Saline  Min'ioti'd  C'l/r'V'.^Cheriwdflle  water. 

Acid  ."^uffdialed  Aluminie. — Roekbridge  alum  water.  Walla- 
whatnoln  water. 

Regarding  the  effect  of  mineral  waters  on  the  hnman  orgnnipm 
both  in  hcalrh  and  diseaae,  Tlaywood  and  Smith"  preemt  the  follow- 
ing  Buromary : — 

Cnrhotuiled  or  Jiirarhoaaifd  Alltaline  Watfru, — .Stimulate  the  pe- 
cretions  of  tbe  digestive  tract,  neutralize  h^-peracidity  of  the  stomach, 
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increase  metaboliein^  diseolve  uric  acid  and  uric  acid  deposits.  increBsc 
the  flow  of  tirinp,  and  unrrect  acidity  of  tin;  Iiittcr.  'They  are.  there- 
fore, of  value  in  catiirrlial  cnndittons  of  the  mucous  membranes,  rheu- 
matism, gout,  diflbetea,  etc- 

Sodic  Ctifbonatfd  and  Tiirarhatuiird  Alkaline  Waters. — Increaar 
tnctaboiism,  dissolve  uric  acid,  and  allay  irritation  of  the  inucoua 
membrane  of  the  urinary  tract.  They  are  useful  in  acid  dyapepsia, 
rlieuniotifim,  gout,  and  diabetes. 

Pofassic  Ctij-h'iniilcd  imd  Uifarbonated  AfhiHne  Wattrs. — Have 
ver3'  much  tlic  satue  nction  as  the  sodic  carbonated.  iTieir  chief  use  is 
ill  {he  treatiiicut  of  calcall. 

I.Uhic  Carbonated  and  Bicarbonaicd  Aikaline  Waiers. — TheM  are 
active  diuretics  and  form  soluble  urates.  They  are  used  in  the  treat- 
ment of  rheumalism,  rhcumnlic  tendencies,  and  gout.  In  casi'S  of 
gravel  and  calculi  they  are  a'so  valuable  dieintcfrratinp  apenla. 

Magnesic  Carhonatrd  and  Birarbonaied  AlMiriK  WttU'rs. — Act  as 
mild  laxatives,  and  are  pcrhapR  the  lie&t  of  all  llie  allctil'uc  waters  in 
('4)rrccting  an  acid  coiidilion  of  the  stcmiach  and  curiag  sick  headache 
caused  by  constipation.  They  favor  the  solution  of  uric  acid,  arc  vni- 
iiable  agents  in  lirenkin;^  "P  deposits  in  the  bladder,  and  are  rinch  used 
ill  catiirriiul  conditions  of  the  mueoua  inenihrane  or  the  urinary  organs. 

Calcic  Carbonated  and  Bicnrbonaled  Alkaline  Waii^s. — This 
class  of  watora  produces  constipation  and  decreases  the  secretions. 
Very  obstiuiitc  cases  nf  chronic  diarrhea  have  been  cured  by  a  sogonrn 
at  a  Bprin^  rich  in  calcium  bicarbonate.  Uric  acid  gravel  and  calcnli 
arc  also  disintegrated  itnd  eliminatrd  by  the  free  use  of  thesie  w-atcr*. 

Frrruijiriom  Ificarbomilfd  Al/i-dHne  Wnirrs, — Increase  the  aniotint 
of  hemoglobin  snd  iti  contioctiott  therewith  increase  the  temperature, 
pulse,  and  weight.  They  also  inci-ease  the  appi?tite  and  reduce  intes- 
tinal activity,  Tliey  give  ejfcellcnt  results,  a?  a  tonic,  and  find  their 
principal  application  in  anemia  and  general  debility.  Prolonged  ^se 
results  in  constipntion  and  derangement  of  the  digestmn. 

Homtfd  A^hnHttf  Woiers. — They  act  aa  antacids.  They  promote 
the  raenpitrual  flow  and  may  be  need  in  eatanieuial  irregularitiefl. 

Mvnntfd  AtfcftHnf-snUne  TI'cNts.— They  increase  the  flow  of 
urine  and  the  esrretinn  of  uric  acid.  Are  cHpecially  valnahle  in  the 
treatment  of  catarrhal  conrlitioQB  of  the  mucnus  membrane  of  the 
stmnach,  iutcRtiucp.  biliary  pnBsajjep.  and  urinary  tract. 

Sutphntrd  Afhilinc-rtnUn/'  Waierg. — They  act  as  dinrctics.  Tn 
large  quantitieg  they  act  as  purgatives  by  increasing  the  periataltic 
TOOTCircTit  and  liquefying  the  intesHnal  contents.     Valuable  in  the 
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treatment  of  catarrhal  conditionB  of  the  mucouE  membrnnc  and  in 
obeaity. 

Muriaied  Saline  Wohnt. — Stimulate  the  secretion  ot  the  stom- 
ach, increase  digestiop,  favor  a  better  abeorption  of  foods,  and  act  as 
diuretics, 

6'odic  Muriated  Saline  Waters. — Increaiie  the  flow  of  gastric 
juice,  improve  the  appetite,  increase  Ihe  flow  of  urine  and  excretion 
of  urea.     Also  prevent  putrefactive  chanpes  in  the  intestines, 

Putassir  Miiriuted  Saline  Waters. — Action  very  much  like  that 
of  sodium  salt. 

Liihic  Muridlod  Soline-  Waters, — Same  as  above,  with  an  intensi- 
fied diuretic  action  dtie  to  the  tithium. 

Ciitn'r  ^lur'uded  Snhnf.  Wa-iirs. — Act  as  a  tonic,  increase  the  flow 
of  urine,  awent  and  bile,  and  nre  used  in  scrofula  and  eczema, 

Sulphaled  Sulirti'  Wnterx. — Those  waters  are  la^ativ-e  or  purga- 
tive, accordin^j  to  ilio  amount  taken.  Are  indicfitcd  where  long-con- 
tinued intestinal  stimulation  is  desired  without  stimulation  of  the 
vascular  eysteni. 

Sodic  and  Mfignesic  Sulphoted  Saiine  Waters. — Act  tis  laxative* 
in  small,  and  purgatives  in  large,  doees.  Tncrease  flow  of  intestinal 
fluids"  and  urine,  also  excretion  of  nrea.  Are  of  great  service  in  elira- 
inating  syphilitic,  ecrnfulous,  and  malarial  poisons  (mm  tlie  system, 
in  throwing  off  mercury  and  other  poisons,  fseful  in  the  treatment 
of  obeBity.  derangement  of  the  liver,  and  Bright'a  disease. 

Potassic  Sufji!ia(fd  l^afiin-  Wtitcrs. — Same  effect  as  above. 

Cnlcir  Suiphaffd  Sfiltrtf!  Waters. — Have  no  well-known  action. 

Ferruffinnus  Snlphnird  Salirtf  M'ntrrs  and  .Humtnic  Sjtlpkatcd 
Saline  Waters. — Iron  and  aluminum  usually  occur  together  when 
either  is  present  as  a  predominating  constitnent  in  aulphated  Bnline 
waters.  These  are  pmctieally  always  acid  and  tlieir  action  is  beat 
considered  under  the  su'phatcd  acid  group. 

Nif-raffd  ,'^alinp  Wntfrn. — Only  one  spring  of  this  kind  found. 
Action  has  not  been  determined. 

Acid  Waters. — Principally  compoBed  of  the  ferruginoos-aluminic 
Bulphated  classes'.  oUhoufrh  tltere  are  a  few  acid  springs  which  contain 
comparatively  little  imn  and  aluminum,  but  ijuite  large  amtmntB  of 
calcium,  sodium,  or  magnesium.  These  waters  are  used  in  relaxed 
conditions  nf  the  mucons  mpmhranee.  espcciaily  in  diarrhea  and  dysen- 
tery. They  are  aUo  upe<l  in  the  treatment  f*f  exhawi»ting  night-fweats 
and  impoverisheil  condition  of  the  body  brnnght  nboijt  by  intemper- 
ance or  epociflc  dieeaBcs.     Locally,  they  are  used  in  the  treatment 
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of  inflamed  or  relaxed  conditionB  of  the  muct)us  membrane  Buch  as 
are  found  in  conjunctivitis,  chronic  raginitiB,  etc.  Have  the  usual 
effect  of  all  iron  waters,  but  when  desired  as  a  tonic  it  is  best  to  give 
the  ferruginous  carbonated  water,  as  the  latter  is  more  readily  ab- 
sorbed and  assimilated. 

Iodic  and  Bromic  Waters. — Act  as  alteratives.  Stimulate  the 
lymphatic  system  to  greater  activity  and  promote  absorption  in  all 
tissues.  Indicated  in  the  treatment  of  scrofula,  syphilis,  goitre, 
chronic  exudations,  etc.  Also  favor  the  elimination  of  mercury  and 
other  metallic  poisons.    The  bromic  waters  also  act  as  sedatives. 

Arsenic  Waters. — Act  as  alteratives,  increase  the  appetite  and 
digestion,  and  improve  the  general  nutrition  of  the  body  by  increas- 
ing the  secretions  of  the  gastro-intestinal  mucous  membrane  and  at 
the  same  time  checking  katabolism.  Especially  valuable  in  the  treat- 
ment of  anemia  and  a  number  of  skin  diseases.  Also  indicated  in 
chronic  malaria,  neuralgia  of  anemic  origin,  scrofula,  etc. 

Siliciotts  Waters. — Precise  action  unknown.  Have  been  said  to 
be  useful  in  cancer  and  to  have  caused  the  disappearance  of  albumin 
and  sugar  from  the  urine. 

Azotized  and  Oxygenated  Waters. — On  account  of  slight  solu- 
bility neither  nitrogen  nor  oxygen  occurs  in  waters  in  very  large 
quantities.    They  possess  1:0  medicinal  value. 

Carhondioxated  Waters. — Increase  the  flow  of  saliva  and  intes- 
tinal fluids,  also  increase  the  peristaltic  movement  of  the  stomach 
and  thereby  improve  digestion.  Also  tend  to  increase  the  flow  of 
urine.     Obstinate  cases  of  nausea  are  often  relieved  by  these  waters. 

Carhuretted  Waters. — Sometimes  occur  in  coal  and  natural  gas 
regions.  Are  not  known  to  have  any  medicinal  value,  but  are  usually 
considered  unfit  for  drinking  purposes. 

Sulphuretted  Waters. — Increase  the  action  of  the  skin,  intestines, 
and  kidneys.  Also  poseefs  a  decided  alterative  effect.  Have  been 
used  in  the  treatment  of  syphilis,  chronic  metallic  poisoning,  rheu- 
matism, and  gout.  They  have  also  given  excellent  results  in  many 
skin  diseases,  hyperhemia  of  the  liver,  and  in  catarrhal  conditions  of 
the  pharjTix,  lar\Tix,  and  bronchi. 

The  great  demand  for  spring- waters,  especially  mineral  waters, 
has  called  forth  a  supply  of  all  kinds  of  spring- waters,  good,  bad,  and 
indifferent.  In  many  cases  the  claims  made  by  the  promotors  are  so 
extravagant  as  to  class  the  water  among  the  rankest  of  patent  medi- 
cines. The  United  States  Bureau  of  ChemiBtry,  therefore,  has  done 
a  most  valuable  service  to  the  people  and  the  medical  profession  by 
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analyzing  the  more  popular  mineral  waters.  The  following  table 
shows  the  results  of  some  of  these  analyses,  compiled  from  Bulletin 
No.  91  :— 

Table  VII. 

Showinff  Anniysct  of  Some  of  the  More  Apttfar  Mineral  Wnten. 
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The  above  table  shows  how  several  of  the  high-priced  and  much- 
Taimted  lithia  waters  are  such  ooly  in  name,  while  some  of  the  Bup- 
poeedly  pure  spring-waters  are  no  better  than  water  from  an  average 
farm-spring. 

The  character  of  well-water  is  often  justly  open  to  grave  suspicion. 
Being  derived  from  those  strata  of  the  soil  which-are  most  likely  to 
be  contaminated  by  the  products  of  animal  and  vegetable  decompo- 
sitions, the  -unwholesomeness  of  the  water  is  inversely  proportional 
to  -the  degree  of  saturation  of  the  soil  with  the  products  of  decay.  It 
has  been  found  by  experiment  that,  when  organic  matter  largely 
diluted  with  water  is  allowed  to  percolate  through  soil,  it  undergoes 
a  gradual  decomposition  in  the  presence  of  certain  minute  organisms, 
nitrates  and  nitrites  being  formed  at  the  expense  of  the  ammonia 
and  other  organic  combinations.  If,  however,  the  soil  is  saturated 
with  organic  matter  in  excess,  and  in  a  state  of  concentration,  putre- 
faction takes  place,  and  the  conversion  of  the  organic  matter  into 
nitrates  and  nitrites  is  retarded. 

Deep  or  Artesian  Wells. — The  name  artesian  is  derived  from  the 
province  of  Artois,  France,  where  these  wells  were  sunk  centiiries  ago. 
They  are  formed  when  a  boring  taps  a  water-bearing  stratum  con- 
fined between  two  impervious  geological  formations.  This  water- 
bearing stratum  forms  a  subterranean  reservoir  which  is  fed  by  the 
percolation  of  the  surface  at  some  point  where  the  upper  impervious 
stratum  is  either  fissured  or  absent.  This  is  known  as  the  catchment 
area.  This  area  may  be  near  or  far  from  the  point  where  the  well  is 
sunk  and  it  may  be  subject  to  pollution,  and  there  is,  therefore,  no 
absolute  assurance  that  because  a  well  is  deep  the  water  is  always 
pure.  Sedgwick  and  Prescot  found  the  following  numbers  of  bac- 
teria in  a  series  of  deep  wells  in  Massachusetts : — 


Table  VIII. 

Depth  of  Well 

Number  of  Bacteria  Per 

in  feet. 

Cubic  Centimetre. 

100 

30 

193 

269-254 

213 

101-lOfl 

254 

150-1  as 

377 

48-54 

454 

205-214 

Pfuhl,  a  well-known  German  authority,  cites  an  instance  of  pol- 
lution passing  through  180  feet  of  gravel.     The  chief  objection  to 
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artesian  wella  is  their  high  contents  in  mineral  substanecsj  which  im- 
part to  the  water  a  pernmnent  hardness.  In  some  rcRiona  the  amount 
of  iron  is  so  great  ae  to  net  deetmctively  on  the  pipes.  Thus,  in  the 
town  of  GloiicGStMr,  N,  J.,  (he  Hrtesian  wells  wliich  supplied  that  town 
with  water  had  to  bo  abandoned,  owing  to  the  excess  of  iron  in  Uie 
water, 

The  following  analyses  of  the  water  from  the  four  artesian  wells 
in  Gloucester  were  made  hv  Mcsara.  llaiolin  and  Morrison;—* 


Table  IX. 

Parts  Per  Milliuu. 

Wtll  Number  12  3  4 

Calcium  carbonate 45  21  00  00 

Magn^fiiuiti  L-arbonate  25  IW  17  12 

(.alcium  sulphate    51  4ft  05  "3 

Sodium  chiorid II  11  la  la 

Iron  oxiii  niid  lihuHiimm.. 14  11  22  02 

Mutter  iii>ic>]iibl<>  in  ai;id... . 00  00  32  30 

Volatilt  and  iiiorgnnie  matter 28  fi  (C  30 

Nitrates 00  00  01)  UO 

Nitrit«8 OO  00  00  00 

Iron..,. P  7  »  H 

Total   solids 1T2  117  220  223 


The  quantity  of  water  to  be  obtained  from  artman  wclla  is  very 
uncertain,  depending,  as  it  does,  on  the  extent  of  the  t-iitchincnt  area, 
kht  rainfall,  and  the  number  of  tape  along  tbe  subterranean  water- 
couree.  In  some  localities  it  may  be  impossible  to  obtain  an  artoeian 
i^upply,  and  again  the  supply  may  be  large  at  £rs£  and  gradually 
diminish. 

Drinking-water  is  Bometimea  procnred  by  melting  snow  or  ice. 
It  is  not  probable  that  water  derived  from  these  aourcea  is  niiwholo- 
some,  although  there  is  strong  popular  prejudice  against  it.  Ice  und 
pnow  may,  however,  contain  large  amounle  of  impurities,  as  already 
referred  to,  and  be  for  this  reason  unfit  for  use. 

The  following  qualitiee  are  desirable  in  water  for  drinking  and 
domestic  purposes; — 

1.  Tlie  water  should  be  colorleM,  transparent,  sufficiently  ai-rated, 
of  uniform  temperature  tliroiighout  the  year,  and  without  odor  or  de- 
cided taste. 

2.  The  mineral  conslitucnta  (magnesium  and.  lime  ealts)  should 
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not  be  present  in  greater  proportion  than  4  or  6  parts  per  100,000. 
More  than  this  gives  to  water  that  quality  known  as  "hardness." 

3.  There  should  be  but  little  organic  matter  present,  and  no  liv- 
ing or  dead  animal  or  vegetable  organisms. 

4.  The  water  should  be  almost  free  from  ammonia  and  nitrous 
acid,  and  should  contain  but  very  small  quantities  of  nitrates,  chlor- 
ides, and  sulphates. 

5.  It  should  contain  less  than  one  railligramrae  of  lead  per  litre. 
A  larger  proportion  than  this  is  likely  to  be  followed  by  lead  poisoning. 

6.  It  should  contain  no  pathogenic  bacteria  and  but  few  water 
bacteria. 

IMPURITIES  IN  WATER. 

The  transparency  and  the  color  of  water  are  affected  by  the 
presence  of  suspended  or  dissolved  mineral  or  organic  matters.  If, 
after  standing  for  a  time,  the  water  deposits  a  sediment,  this  is  de- 
pendent upon  insoluble  matters.  If  the  sediment  turns  black  when 
heated  in  a  porcelain  capsule  over  an  alcoliol  or  gas  dame  it  contains 
organic  matter.  If  the  sediment  or  residue  effervesces  upon  the  ad- 
dition of  hydrochloric  acid  the  presence  of  carbonates  is  indicated. 
Water  may  be  colored  by  metallic  salts  or  by  vegetable  matter.  It 
may  also  contain  large  quantities  of  mineral  or  organic  matter,  or 
even  living  organisms,  without  especially  diminishing  its  transparency. 
For  example,  the  ova  of  tape-worms  may  exist  in  water  in  considerable 
numbers  and  yet  remain  perfectly  invisible  except  under  the  micro- 
scope. 

The  presence  of  sulphur  compounds,  or  of  various  vegetable  and 
animal  organisms  (sponges,  algie,  etc.),  may  give  to  water  an  un- 
pleasant odor  and  taste.  In  the  oil  regions  of  this  country  most  of 
the  drinking-water  is  contaminated  with  petroleum,  which  is  very 
disagreeable  to  one  unaccustomed  to  it.  It  is  not  probable  that  the 
small  quantities  of  the  oil  imbibed  with  the  water  have  any  deleterious 
influence  upon  the  organism. 

Many  works  on  hygiene  fix  a  limit  to  the  amount  of  solid  ftiatter 
allowable  in  drinking-water.  The  International  Congress  of  Hygiene, 
at  Brussels,  fixed  the  limit  at  50  parts  in  100,000.  It  is  impossible, 
however,  to  say  of  any  particular  specimen  of  water  that  its  content 
of  solid  matter,  whether  organic  or  mineral,  will  be  prejudicial  to 
health,  without  trial.  At  the  Fame  time  it  is  prudent  to  reject  all 
waters  containing  a  considerable  proportion  of  solid  organic  matter. 


64 


TEST-BOOK  OF  HYGIENE. 


as  detennined  liy  the  degree  of  blackening  on  heating  the  sediment  or 
residue  after  evaporation,  or  by  determination  of  nitrogen. 

The  h.Triinr'Ba  of  water  is  t^ue  to  tlie  presence  of  eiiithy  carlionatee, 
or  BulpliutL'S,  or  both.  If  tlie  hurdoesB  13  due  to  cnrbonates  it  is  diaal- 
pateil  Ijy  heat,  as  in  boiling  the  water;  the  carbon  dioxide  is  driven 
off.  and  1be  iiose  (cnlcium  or  mnrrneBiiiin  oxide-)  is  prpdjiitali'd  iipnn 
Hie  bottom  and  sides  of  the  vesael.  This  is  termed  '"temporary  hard- 
ness." The  liardnesa  due  to  the  presence  of  earthy  eulphatea  ie  not 
reniove{l  upon  heating  the  water,  and  is  termed  the  '''permjinent  liard- 
nes.8."  The  luirdncss  depending  upon  both  Uie  carbonates  and  aul- 
phiites  ia  called  the  "totnl  hardnefis." 

The  propoi'tion  of  the  abnve-inentioned  Mrthy  salts  present  in 
a  given  spefinien  of  watur  ia  determined  by  what  is  called  the  Soap 
test.  This  test  depends  upon  the  property  which  lime  aod  inagjiesia 
sails  pnsaeag  of  decomposing  goap  (oleate  and  stearate  of  soda).  The 
quantity  of  a  solution  of  soap  of  a  definite  composition  decomposed 
by  a  quantity  of  hard  water  indicates  the  amo^int  of  the  salts  present. 
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Hard  water  is  popularly  believed  to  be  tbo  rause  of  cnlenlona  dis- 
eases and  of  goitre  and  crctiniBm,  but  no  reliable  obsorvntions  are  on 
record  showing  that  the  belief  is  fonnded  upon  fsict.  At  the  same 
time  it  is  undoubtedly  true  that  ealeareous  waters  produce  gastric  and 
intestinal  derangements  in  those  unaecuatomed  to  their  use. 

Large  amounts  nf  suspended  mincrEil  matter  are  frequently  preiS- 
ent  in  rivor-wiiter,  and  may  give  rise  to  doraugenionts  of  the  digestive 
organs.  If  there  \&  carbonate  of  limo  present,  the  water  can  he  easily 
clarified  by  the  addition  of  a  small  quantity  of  nhim.  Suiphate  of 
lime  and  a  bulky  preeipitnte  of  hydrate  of  aluiiiinfl  are  formed,  whieh 
carry  the  suspended  matters  to  the  bottom.  About  10  centigrammes 
of  eryatfilfized  nlum  are  BtifRc-ient  to  clarify  a  litre  of  water.  This 
amount  nf  abitn  is  too  small  to  affect  the  taste  of  the  water  percept- 
ibly. Tiiia  method  ie  frequently  used  to  clarify  and  render  fit  for  use 
the  water  of  the  Mississippi   River,  wliidi   is  usually  ViTV  muddy. 

Lately,  (he  city  of  St,  Ixiui?,  which  derives  its  watcr-supfily  from 
the  MiBFLssippi  Kiver,  has  l>een  using  ferrous  sulphate  and  limo  as  a 
coagulant,  instoad  of  alum.  The  action  of  either  of  these  coagulants 
is  to  conglomerate  the  tine  particles  of  clay  and  thus  facilitate  their 
eedinientation.  At  the  same  time  these  coagalated  solid  particles 
carri'  with  them  the  bacteria,  and  a  purification  of  90  to  98  per  cent. 
results. 
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Although  tlie  opinion  is  wfclespread  tliat  water  containing  much 
mineral  matter,  eithi-r  in  auliitlon  or  in  susprasion,  is  deleterious  to 
health,  there  is  very  l\^tle  evidence  absolutely  Iruetwortby  upon  this 

pOLDt. 

The  presence  of  large  quantities  of  organic  matter  ia  water, 
whether  these  matters  be  of  animal  or  vegetable  origin,  must  always 
be  hxikeil  upon  with  tiiBpicion.  The  obBei-vatiion  was  made  hy  Hippoc- 
rates twenty-three  eeiitiiriee  ago,  that  peraons  using  water  from 
marshes,  i.e.,  water  containing  vegetable  matter,  suffer  from  enlarged 
spleens.,  llany  phypicianp.,  both  of  ancient  and  modern  liinea,  seem 
to  have  held  this  opinion,  but  the  first  positive  obecrvation  in  medical 
literature  is  the  now  classical  one  of  the  ship  Argo,  reported  by 
Boudin."  Tn  18^4  the  transport  Ar^jo,  m  compiiny  with  two  other 
vepseli,  carried  800  soldiei-B  fivim  Bona,  in  Algiers,  to  MarseiUoH.  The 
troops  were  all  in  good  hpalth  when  they  left  Algiers.  All  three  of 
the  vessela  arrived  in  Marseillca  on  tlie  samo  day.  In  two  of  them 
there  were  (iSO  men,  not  one  of  whom  was  eicW,  Out  of  the  remain- 
ing 120  men  who  were  on  the  third  vessel,  the  Argo,  13  died  during 
the  paa&Eige,  and  98  of  the  107  survivors  suffered  from  paludal  fevera 
of  all  forma,  None  of  the  crew  of  the  Argo  were  sick,  however.  The 
two  vessels  exompt  from  sicknesB,  and  the  crew  of  the  Argo,  had  been 
BUpplEed  with  pure  water,  while  the  soldiers  on  llio  latter  vessel  had 
been  furnished  with  water  frnm  a  mareh.  This  water  was  safid  to 
have  a  disagreeable  odor  and  taste.  The  teetimony  of  a  large  number 
of  East  India  plivaiciana  is  also  ijuoted  by  Pnrkcs  in  support  of  the 
view  that  malarial  fevers  are  often  caused  by  impure  drinhing- 
water.  The  obeervationa  of  Dr.  Charles  Smart,  upon  the  production - 
of  "mountain  fever"  of  the  Western  torrttories,  have  already  been 
referred  to.  It  is  more  than  likely,  howeTer,  thdt  the  cases  on  the 
Argo  were  typhoid  fever. 

The  causation  of  typhoid  fever  and  cholera  by  Impure  drinking- 
water  will  be  presently  referred  to. 

There  can  be  very  little  doubt  that  diarrhea  and  dysentery  are 
fre^^uontly  caused  by  water  which  has  been  contauiinated  with  de- 
caying organic  matter.  The  evidence  in  favor  of  this  amounts  prac- 
tically to  denionslration.  Of  course,  in  this  as  in  the  other  inetances 
cited  disease  is  caused  not  hy  the  orgimic  mattep,  hut  hy  the  specific 
bacteria  with  which  the  organic  matter  ib  usually  aBsociaied^ 


"*  Quoted  in  pHrkes,  op.  HI.,  p,  4S:    Nnmik.  Lehrbuoh  dcr  Hygiene,  p.  51; 
uid  in  mimerous  other  putiSifations  im  riygionp, 
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It  must  uot  be  forgottiao,  that  tJie  ova  of  certain  auimai  para- 
sites, 8uch  as  Jistojua  honiatobiuni.  fiiiLria  iiiin^uinia  hoiriinii'.  aud 
niedinenBiti,  anchjlostoma  duodeuale,  and  possibly  of  round-worm  are 
frequently  present  in  polluted  water. 

The  relation  of  typhoid  fever  to  the  water-supply  is  pnibably  tlie 
most  important  jihase  of  the  study  of  water  from  a  hygieaic  etand- 
pninL  Typhoid  fever  is  tlie  disease  most  frequently  eauaed  by  aew- 
age-poJIuted  water,  and  next  to  tuberciilosia  and  pneumouia  it  is  tlie 
principal  cause  of  aiekness  and  death.  There  occur  annually  in  the 
United  Statea  aliout  50,000  deaths  from  typhoid  fever,  the  estimated 
number  of  cases  being  at  least  51)0,000.  The  manner  in  which 
h'phoid  fever  is  caused  hy  a  polluted  water-supply  ie  as  follows: 
The  cause  of  typhoid  fever  ia  a  baeillu3  discovered  hy  Ebt-rtli  and 
Koch,  in  1880,  and  first  isolated  and  studied  in  pure  culture  by 
Gaffky,  in  1884.  Thia  bacillus  is  taken  jn  with  the  food  find  drink 
which  contain  it,  and  is  excreted  from  the  body  of  the  typhoid  fever 
patient  with  the  focea.  The  latter  gains  flfcega  to  the  nearest  water- 
Bupply,  and  the  typhoid  bacilli  infect  the  water,  which  becomea  the 
means  of  conveying  the  bacilH  to  other  susceptible  individuals.  In 
this  way  epidemics  of  typhoid  fever  originate  in  towns  and  cities 
which  are  obhged  to  drink  the  eewage  of  other  municipalities  located 
on  their  watershed.  Of  course,  there  is  alwa^-e  a  possibility  of  direct 
infection  by  coming  in  contact  with  the  ]>atient"B  feces  or  urine,  but 
such  mode  of  transmission,  while  poeeible  in  isolated  casea,  cannot 
resnlt  in  epidemice. 

Many  instances  are  on  record  where  oulhreaka  of  t)rphnid  fever 
have  been  clearly  attributable  to  pollution  of  the  drinking-water  by 
the  germ  of  the  disL-aae  from  a  previona  cnai.\ 

One  of  the  most  remarkabh?  of  these  outbreaks  is  that  recorded 
by  Dr.  Thome. ^'  About  the  end  of  January,  1879,  typhoid  fever  be- 
gan suddenly  in  the  adjoining  towns  of  raterharn  and  TteA 
HiU.  Witliin  sis  weeks  i^SS  cases  occurred.  All  ntlier  soiircea  of  the 
diacaae  were  excluded  except  the  drinking-water,  to  pollution  of  which 
it  was  traced  with  almoat  nbaolute  certfiinty.  Cflterham  contained  558 
houees  and  Rod  Hill  ITOO.  Of  the  fonin?r  41i>  aud  nf  the  latter  934 
drew  their  drinking-water  from  a  common  supply,  having  its  source 
in  a  well  several  hundred  feet  d(M?p,  The  insane  asyluin,  with  2000 
inmates,  and  the  military  barrneks  in  Caterham  used  water  from  a 
private  well.    There  was  no  typhoid  fever  among  the  last  two  com- 


"  Itpport  of  tho  mnlical  officpr  (o  tlie  Lm-iil  novcrnmptit  Board  for  1879. 
Quoted  ill  Fodon    I{ygieni»chis  Unt^rNUcLunt^en,  pU:,  11  Abth.,  p.  2>81. 
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mimitiea.  During  January  one  of  the  workmen  engaged  in  Bome 
excavation  near  the  public  well  was  taken  ill  with  diarrhea  and  fever, 
■ — ^probably  typhoid — but  was  still  able  to  continue  his  work.  His 
dejections  were  often  voided  where  they  were  certain  to  become 
mingled  with  the  water  of  the  common  supply.  This  man's  diarrhea 
began  on  January  5th  and  continued  until  the  20th  of  the  month, 
during  which  time  he  remained  at  work.  On  the  latter  date  he  was 
compelled  to  quit  work  and  take  to  his  bed.  Exactly  two  weeks  from 
the  beginning  of  the  man's  sickness,  on  January  19th,  the  first  case 
of  typhoid  occurred  in  Caterham,  and  then  rapidly  increased.  The 
first  case  occurred,  therefore,  ]ust  fourteen  days — the  incubative 
period  of  typhoid — after  the  presumed  infection  of  the  drinking- 
water  by  the  dejections  of  the  sick  laborer,  who  had  come  from  Croy- 
don, where  typhoid  fever  was  at  the  time  prevalent.  Within  two 
weeks  from  the  appearance  of  the  first  case  the  epidemic  had  reached 
its  height,  and  then  rapidly  declined,  disappearing  almost  entirely 
in  a  month  after  the  outbreak.  It  was  shown  by  Dr.  Thome  that 
nearly  all  the  houses  in  which  the  disease  appeared  were  supplied 
with  water  from  the  source  above  mentioned,  while  other  houses  in 
the  immediate  vicinity  of  the  infected  ones  remained  free  from  the 
disease. 

In  1874  there  was  an  outbreak  of  typhoid  fever  in  the  town  of 
Over  Dartt'cn,  in  which  nearly  10  per  cent,  of  the  inhabitants  were 
attacked.  Here  the  source  of  the  disease  was  also  traced  to  an  in- 
fected water-supply. 

Dr.  Buchanan  has  shown  that  an  outbreak  among  the  students 
of  the  University  of  Cambridge  was  likewise  attributable  to  an  in- 
fected water-supply. 

In  1885  an  epidemic  of  typhoid  fever  began  in  Plymouth,  a 
mining  town  of  8000  or  9000  inhabitants,  situated  in  the  Wyoming 
coal  region  of  Pennsylvania,  and  on  the  right  bank  of  the  Susque- 
hanna River.  The  epidemic  began  in  April,  and  lasted  until  the 
ensuing  September.  There  were  1104  persons  attacked  by  the  disease, 
of  which  number  114,  or  10.3  per  cent.,  died.  The  careful  inspection 
made  into  the  history  of  this  epidemic  revealed  the  fact  that  the  public 
water-supply  had  unquestionably  become  polluted  by  the  fecal  dis- 
charges of  a  single  person  who  was  affected  with  the  disease.  This 
man  had  visited  Philadelphia  on  December  25.  1884,  and  while  there 
contracted  typhoid  fever.  He  returned  to  his  home,  on  the  banks 
of  the  stream  from  which  Plymouth  derived  its  water-supply,  in 
January,  and  was  ill  for  several  weeks.    During  his  illness  the  fecal 


68 


TKXTBOOK  OF  HYGIENR 


dischargeB  that  were  pa&scil  during  the  night  were  thrown  upon  the 
Biniw  witlun  a  few  feet  of  the  titream.  From  March  31et  to  March  S3cl 
a  tliMw  0H?(-urred.  and  dni'ing  the  early  dtiys  of  A[tril  there  were  fre- 
qnent  wfinn  showers.  As  a  result,  the  <?Dtire  mass  nf  Jejetta  which 
accumuktod  during  this  man's  illness  wne  washed  directly  into  the 
etream.    Abotit  two  weeks  kter  the  epideiriic  limkc  out. 

In  1805,  Orand  Forks.  N.  D..  a  village  of  ahoiit  (iOOO  populatiim, 
had  1500  to  2000  cnses  (35  per  i-ent.  of  her  population)  and  about  'iOO 
deaths- 

Pi-evioue  to  t]ie  epidemic  the  city  water-supply  was  taken  from 
the  Red  Lake  Itivor.  which  ia  a  small,  tinnavif^able  stream.  Twenty- 
four  miles  ahovp  Onmd  Forks,  by  ear  line,  Crookston  ia  aitiiHted,  with 
a  population  at  that  time  of  ahiriiit  3000.  During  the  summer  of 
1894  they  had  a  good  many  casea  of  typhoid  fever  at  Crookston. 
Their  main  eewer  passed  under  one  of  the  railroad  embankmentB 
just  before  emptying  into  the-  TilcA  Lake  iJiver.  Some  time  during 
the  stmimer  the  embankment  trnshod  in  the  gcWer.  shutting  it  off. 
The  sewage  then  came  to  the  surface  and  formed  a  amall  Btagnaut 
pond  hold  back  by  tlio  embankment.  Tliia  remained  for  about  two 
months,  continually  increasing  in  amount.  Jusl;  abnut  tlie  time  tbnt 
ice  formed  on  the  Hed  Lake  River  this  aewer  under  the  track  was 
opened  up  and  the  dammcd-hack  ponil  of  aewage  allowed  to  flow  uut 
rapidly  undorneath  tlic  ice.  This  ivas.  the  time  of  year  when  the  water 
in  the  river  would  be  quite  low,  so  that  there  waa  little  chance  for 
proper  dilution  nnd  aeration.  As  a  result,  pome  two  or  three  weeks 
after  tlus  eewage  waa  upenetl,  Ihe  young  people  of  (irund  Forks  took 
fliek  hy  the  doKcns,  then  by  the  hundreds.  The  degree  of  virulency 
Beemed  to  be  unusually  severe. 

In  190a,  Itlifica,  N.  Y..  the  home  of  Cornell  University,  was 
stricken  by  a  aevcre  epidermic  of  typhoid  forer.  Of  a  pnpulfttinn  uf 
13,000,  1350  took  eick  and  73  died.  The  cause  was  traced  to  lite 
pollution  of  the  water-supply. 

During  the  9,inie  y&ir  an  epidemic  of  typhoid  fever  occurred  in 
Butlor,  Pa.,  a  city  of  18,000  population,  in  which  134B  peraona  wore 
stricken  within  the  Bhort  period  of  ninety  days  and  111  deatlie 
occurred,  as  given  in  the  rep«jrt  of  the  State  Board  of  Health.  This 
toft-n  waa  supplied  with  water  from  a  stream  more  or  lesa  polluted,  but 
jiiet  prior  to  the  epidemic  the  private  water  company  installed  a  me- 
chaiiical  filter  which  wiip  iloing  satisfactory  work  until  October,  when, 
on  account  of  the  thangcB  in  the  pumping  statioa,  the  filter  was  shut 
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off  at  intervals  to  allow  work  to  pruceed  on  these  changes;  and  imme- 
diately tliere  appeared  the  epidemic. 

Within  ten  days  aftef  the  polluted  water  bo^an  to  be  pumped 
dir^t  the  physifiRns  wpre  overwhelmed  wiUi  calls.  By  November 
21)th  the  disease  was  bo  widespreiad  and  fii^ricms  Uiat  a  public  masB 
meeting  was  called  and  a  relief  conimittet'  i>rganij:ed.  In  order  to 
meet  the  espense  of  the  committee  i?"^5,000  was  volunturily  eab- 
flcribed  and  it  was  eptimated  that  $75-.'t)'l)0  would  he  needed,  Xurses 
'and  pliysit'iaiis  were  procured  from  I'ittfiburg.  rhiladetpliiu.  ami  other 
places.  The  work  at  the  Ptation  was  rushed  to  cojiipletiun  at  the 
earlieet  poasible  moment,  hut  to  December  17,  li)03,  there  was  a  total 
of  1270  CHseB  reported,  with  .'jfi  deaths. 

In  this  eace  the  infection  was  traced  to  tlie  drainage  from  a 
miner's  cabin  in  whieli  tliere  was  typhoid  fever.  The  drainiige  from 
thia  cabin  was  directly  into  a  small  branch,  the  flow  Urnni  which  en- 
tered into  the  stream  from  which  the  supply  was  taken,  at  a  point 
a  few  YJirda  above  the*  intake  to  etfltion. 

Id   1904  an  epiilieiiuc  of  typhoid  fever  ocenrred  in  Columbue, 

Oliio,   with  a  population   of   140,000,     The  number   of   casca   was 

1C40,  number  of  deaths  1(10.    The  source  of  t!ie  epidemic  was  traced 

to  the  pollution  of  the  Scioto  River  with  the  eewage  from  the  State. 

fHoepital. 

Quite  recently  ft  pcvere  epidemic  of  typhoid  fever  occurred  in 
Scrantou,  Pa.  Thia  epidemic  was  investigated  by  Dr.  Robin  and  the 
foUowinp  are  excerpts  fmm  his   report: — 

"A  visit  to  the  Bureau  of  Health  ehowed  at  a  glance  the  serioue- 
nesa  of  Ihe  c^mditiona  us  well  aa  the  determined  cfTort  on  the  part 
of  the  of!iciids  to  meijt  them  sncceaBfully.  Every  dcBk  tn  the  office 
had  behind  it  a  busy  wiirker.  Dr.  Keller,  the  superintendent,  was 
busily  engapt'd  receiviDfi  reports  and  giving  orders.  Kvery  few  min- 
utes a  megBcager,  police  officer,  or  iiispt'ctor  came  in  with  a  report 
and  for  instructionB.  Physicians  came  in  for  information,  and  (lie 
telephones  were  in  constant  u?e-  The  whnle  aspect  reminded  one 
of  aniiv  headquartera  during  an  important  battle. 

"On  December  3,  19Cu;,  5  casit's  of  t}'phoid  fever  were  reported 
to  the  Bureau  of  ITealth.  From  that  date  to  Decemt>er  12th,  '^0  caees 
were  reported.  There  ia  every  reason  to  BUpjiose  tbnt  lyjilioid  caeee 
Occurred  prior  to  that  date,  and  in  larger  numbers  than  were  reported, 
the  attemling  pbyeiciane  having  diagnneed  them  ap  grippe-  On  De- 
cember 12,  24  cases  were  reported,  and  from  that  date  up  to  Januarr 


70 


TEXT-BOOK 


5,  1907,  the  number  of  cases  reported  reached  970,  with  77  tleatlis 
attributed,  of  whiei]  55  were  officially  reported, 

"The  eaEts  of  tjplioid  fever  are  praciically  confined  to  the  central 
part  of  the  eitj'  and  West  Scraotoii,  which  were  supplied  vrith  high 
eervice  from  the  EbiihurBt  Kcserroir.  The  tlisoase  does  not  appear 
to  be  confined  to  any  parHciilar  t-laaa  of  jieuple,  tlie  rich  and  poor 
BufToring  alike,  nor  is  there  any  relation  of  tlie  epidemic  to  the  sani- 
tary conditions  of  cortiiin  fwtinna  of  the  eity.  While  the  poor  sufTer 
most  on  account  of  a  lack  of  rneanB.  and  their  sufferings  arc  more  in 
evidence,  the  ■rell-to-do  and  the  rich  contribute  their  full  quota  to  tlie 
morhiflity  and  mortality  list.  The  deaths  of  many  prominent  men 
and  women  have  already  been  chronicled,  and  many  a  happy  home 
has  been  fihattered  by  this  dread  disease. 

''Tlie  consensua  of  o^iinioD  of  all  the  officials,  locat  as  well  gg  State, 
with  the  exc*>ption  of  tlie  Scranton  Gob  and  Water  Compaay,  is  thsl 
the  water  supply  is  to  blame  for  the  epidemic.  The  city  of  Scranton, 
with  a  [jopulation  of  about  150.000,  ib  supplied  with  water  obtained 
from  monntain  Gtreame.  These  are  intercepted  by  fonr  small  stor- 
age reaervoirs  of  about  1,000,000  gallons  each,  and  merge  into  what 
is  known  ns  Hoaring  Brook.  Tiic  latter  empties  into  the  Elmhurst 
Storage  Reservoir  of  a  eai*acity  of  l,f!00.00n.000  gallons,  and  from 
this,  overflowing  a  dam,  passes  through  a  pipe  to  No.  7  reservoir, 
from  which  the  city  is  ordinarily  supplied.  A  pipe-line  ah'o  passes 
from  the  Elinhurst  reservoir  to  Lake  Scranton,  a  storage  reeervoir  of 
2,000.000,000  gallons  capacity.  When  the  flow  over  the  dam  at  the 
ElrahuTflt  Eeservoir  is  insufficient  to  supply  the  city,  the  aupply  i? 
augmented  by  drawing  on  Lake  Scranton.  The  watershed  ia  sparsely 
populated  and  there  are  no  large  centres  of  pollution,  the  only  village 
of  any  sizi?  being  lIo?cow,  with  a  population  of  about  SOO,  which 
drains  directly  into  the  Roaring  Brook.  IIoweveT,  two  railroad  hm-s 
pass  along  the  brsnche?  of  th^e  Roaring  Prook,  the  Erie  and 
D.,  L.  &  W.,  and  these  form  a  possible  source  of  pollution. 

"The  water-works  arc  owned  by  the  Scranton  fias  nml  Water  Coni' 
pany  and  are  estimated  by  the  owners  to  be  worth  $12,000,000. 

"The  water  has  been  of  good  quality  and  there  in  no  record  of  any 
marked  pollution  of  the  supply,  nor  wou'd  the  mortality  of  typhoid 
fever  in  the  past  indicate  that  the  supply  was  not  compiirativelj  pure. 
In  the  re[K>rt  of  the  Bureau  of  Health  for  1005.  the  foIloTvnng  statc- 
menl  is  nindc; — 

"  The  city  ftf  Scranton  can  proudly  hoflst  of  its  pure  and  unlimited 
water  aupply.  as  bIfo  the  protection  given  to  its  water-sheds.    The  bae- 
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teriologist.  Dr.  Wilson,  has,  on  numeroug  occasions,  examined  epeci- 
mens  from  the  different  reservoirs  at  different  times,  and  found  them 
in  excellent  condition.'  This  statement  seems  to  find  corroboration 
in  the  low  typhoid  fever  mortality,  the  deaths  from  t}'phoid  fever 
being  in  1905-1906,  11  and  25  respectively. 

"However,  amidst  all  this  security  and  confidence,  the  blow 
struck.  Whether  the  sudden  contamination  of  the  water-supply 
came  from  passengers  suffering  or  convalescent  from  a  mild  form  of 
typhoid  fever,  on  either,  or  both  of  the  railroads;  whether  it  came 
from  one  or  more  of  the  hunters  who  have  hunted  on  the  water-ahed ; 
whether  from  some  visitor  at  the  hotel  at  Moscow,  which  drains  into 
the  Roaring  Brook,  is  not  known.  The  fact,  however,  is  that  the  sup- 
ply in  the  Elmhurst  Reservoir  was  found  badly  polluted,  and  what 
is  of  the  greatest  importance,  the  typhoid  bacilli  have  been  actually 
discovered  in  some  of  the  samples  of  water  analyzed  at  the  State 
Laboratories  at  Harrisburg.  This,  I  believe,  is  the  first  instance  in 
this  country  of  actually  demonstrating  the  presence  of  typhoid  bacilli 
in  water  suspected  of  causing  typhoid  fever.  In  view  of  this  fact, 
I  made  special  inquiries,  and  was  assured  by  Dr.  Johnson  and  Mr. 
Snow  that  the  bacillus  which  the  State  bacteriologist  isolated  from  the 
water,  responded  to  all  the  cultural  and  other  testa,  and  was  found 
identical  with  the  typhoid  bacillus  isolated  from  the  discharges  from 
tj'phoid  patients  at  Scranton.  This  remarkable  and  unique  demon- 
stration establishes  beyond  doubt  not  only  the  cause  of  the  Scranton 
epidemic,  but  the  relation  of  water-supplies  to  typhoid  epidemics  in 
generaL 

"As  a  result  of  these  findings  the  supply  from  Elmhurst  Reservoir 
has  been  cut  off  and  the  city  of  Scranton  is  supplied  from  Lake  Scran- 
ton. As  a  further  precaution,  the  health  authorities  have  urged  the 
people  to  boil  the  water  and  milk,  a  precaution  which  is  generally 
being  observed. 

"It  should  be  noted  that  the  health  authorities  have  shown  re- 
markable ability  and  zeal  in  coping  with  the  serious  situation.  Daily 
bulletins  apprise  the  people  of  the  exact  situation,  while  thorough 
disinfection  of  the  premises  is  rigorously  enforced.  The  hospita's 
and  charitable  institutions  have  lent  their  entire  forces  to  moot  the 
conditions  prevailing  at  the  present  time,  while  the  press  has  all 
along  supported  and  helped  the  administration.  As  a  result  there  is 
no  panic.  The  situation  is  viewed  calmly  and  soneibly.  and  there  is 
every  reason  to  believe  that  the  epidemic  will  soon  be  under  control. 
"The  Scranton  epidemic  still   further  emphasizes  the  fact,   long 
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ago  recogni?.!?*!  in  Europe,  that  no  sufface  water  is  safe  witliout  final 
parificalion,  aad  that  au  ounce  of  preventioa  m  wortU  manj  pounds 
of  cure." 

The  above-citetl  epidomics  empliasizc  tbp  danger  confmnting 
every  nnintctpality  in  t]]is  counLry  ihat  depends  on  a  snrfape  water 
for  ita  supply.  In  fact,  Pittsburg  and  All^heny,  and  Philadelphia, 
fire  aubjt'uk'd  to  iinnnal  typhoid  ejnileniips  wliJcli,  in  point  nf  dcKtruc- 
tion  of  human  livt-e,  excecLl  any  citlier  agency  of  ik'iith.  For  tin?  last 
14  years  there  have  been  reported  in  Pittsburg  some  S0,000  cases  and 
over  4300  deaths. 

The  relation  of  typhoid  fever  to  the  watcT-eupply  of  the  large 
American  cities  is  best  shown  in  the  table  on  pages  73  to  75. 

On  the  other  hand,  Fague.  Berlin.  Tfnttcrdimi,  Broslan.  Ham- 
burg, Znrirb,  Amsterdam,  Tjomlon.  Kdinhnrgh,  and  Wnrsaw,  European 
cities  supplied  with  water  tittered  through  slow  sand  filters,  hare  an 
average  typhoid  niortalfty  of  8.3  per  liW.non. 

As  it  IB  with  typhoid  fever,  so  also  with  cholera.  In  the  instance 
to  be  preeently  noted  the  connection  between  the  infected  water,  on 
one  hand,  and  the  outbreak  of  elioJern.  on  the  otlipr,  is  so  clearly 
shown  as  to  be  almost  equivalent  to  a  mathenialical  demonstration. 
The  facte  in  Ihe  case  were  brought  to  light  after  a  patient  inquiry  hy  a 
commission,  whose  report  drawn  up  by  Mr,  John  Marshall  has  made 
the  occurrence  classical.  In  1851  the  people  iff  a  well-to-do  and  other- 
wiBe  healthy  district  in  the  eastern  part  of  London  Fufferod  Reverely 
from  cholera.  Upon  inquiry  the  fart  was  elicited  that  a  child  had 
died  of  cholera  at  No.  40  Broad  Street,  and  that  its  excreta  had  been 
emptied  into  a  ce&B-poo!  situated  only  three  feet  from  the  well  of  a 
public  pnnip  in  tliiit  street,  from  which  ninat  of  the  neighboring 
people  took  their  drinking-water.  It  was  further  discoveretl  that  the 
bricks  of  the  ceea-pool  nail  were  loose  and  permitted  its  contents  to 
drnin  into  tlie  pump-well.  (It  shonM  be  noted  tlint  the  eommunicfl- 
tion  between  the  ccRB-pool  and  the  well  wns  direct;  that  there  was 
immediate  drainage,  not  percolation  tlimugh  the  Bnil,)  In  one  day 
140  to  LW  pLHiple  were  attacked,  and  it  i\-as  found  that  nearly  all  the 
persons  who  [iad  the  niRladr  during  the  lirst  few  days  of  the  outbreak 
drank  the  vrater  from  the  pump.  When  the  pump  w'as  closed  to  public 
use  by  the  authorities  the  epidemic  subsided.  The  most  fiingiilar  case 
connected  with  this  ontbrctik  was  the  foUowing:  In  West  End. 
rifsmpetead.,  several  nirles  away  from  Brond  iStreet,  there  occurred 
a  fata!  caBC  of  rholera  in  a  woman  5!!  vearR  old.  This  woman  fonnerly 
lived  in  Broad  Street^  hut  had  not  been  there  for  many  months.    A 
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cart,  liowever.  went  dajly  from  Rroad  Street  to  West  End,  cflrrj-ing, 
niiHing  ritlinr  tiiiii},'8,  a  iHrge  liollK-  of  water  from  llie  pump  re(i-'rred  to. 
The  old  lady  preferred  tills  water  to  all  iiithera,  and  secured  a  dnily 
supply  in  the  manner  statifl.  A  niccti,  who  was  on  a  visit  to  the  did 
lady,  drank  of  th«  same  ivutcr.  Slip  n-tiinied  to  her  home,  in  a  liigh 
and  healthy  part  of  Islington,  was  likewise  attacked  by  chokTa  and 
dieil.  TI]4?re  wptp^  at  tliia  tiiiu'.  no  dtliiT  cobpr  nf  clioler!i  jit  Weal  Etid, 
mir  in  tbe  iifighhoi-htiod  of  tlii'pf  last  two  iieraons  attacki'd. 

MoBt  of  the  Kriglifih  medical  oftiDers  in  India  hohl  etronply  to  the 
Tipw  iliat  I'huh'ra  is  Bfirciid  liy  pi>Hut(.'J  drinking-water,  and  the  evi- 
dence in  its  fovnr  is  very  strong. 

In  1886  Pr.  Robert  Kocli  diacoveri'd  the  cholera  flpirillum  in  a 
water-tank  in  t"ali-uttii,  iHsed  as  a  ftoitreo  of  dnrapstic  supply,  and  in 
this  wflj  fnTnlshod  anoth.T  link  in  the  chaiTi  of  evidence  connecting 
the  spirillum,  the  drinlring-wfttcr,  and  the  outbreak  of  the  disease. 

The  evidence  in  favor  of  (he  inflnciice  at  impnrp  drii]kiiij:-wnter 
on  tlie  causation  of  other  discjfic!!  thnn  tliose  mentioned  is  not  etilB- 
dent  to  justify  any  conclusions  at  present. 

Tlie  source  of  a  wiitcr-supply  tnny  he  pvire,  yet  pollution  may 
occur  before  the  water  is  used  by  persons  to  whom  it  ie  dietrihuted. 
Snpply-pipea  may  become  defective,  and  the  water  become  contamin- 
ftted  with  tioffntro  or  other  delcteriouB  subBtimccB-. 

Aside  from  tlie  practical  question  of  the  eauantion  of  diacaBe  by 
pollated  water,  a  more  abstract  and  esthetic  idea  is  involved  in  con- 
|.tCJousIy  takinp  any  impurity  into  the  pyBtem.  The  instincts  of  man, 
n  Trell  as  of  most  aninials,  revolt  at  it.  These  inborn  instincts,  which 
coDstifiite  the  sanitary  conscicncp,  aa  Soyka  pays,  demand  purity  of 
food  and  watcfi  aa  they  insist  on  cleanliness  of  the  body,  of  clothing, 
and  of  the  dwelling. 

STORAGE    AND    PURIFICATION    OF    WATER. 

Wherever  a  large  supply  of  water  is  needed,  unices  drawn  direct 
from  a  well  or  spring,  or  pumped  iliroctly  froni  its  source,  arrange- 
menta  for  etora^e  are  neces^iary.  f'isteniB  and  large  reservoirs  are 
made  nee  of  for  this  purpose.  River-water,  especiBlly,  ref|uirefl  a 
period  of  rcFt,  in  a  storage  jcscrvoir,  in  order  to  allow  deposition  of  tlie 
larpe  amount  of  puspended  matter  in  it.  Prolnnped  storage  also  gives 
opportunity  for  the  convernion  of  po»?ibIy  deleterioua  organic  com- 
poundfl  into  simple  and  pcrhnpa  lifirinlefis  combinations.  TTRunlly,  in 
an  elaborate  system  of  water-works,  a  serieB  of  reservoirs  is  built,  in 
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which  the  yrtdeT  ie  stored  aiiMesBively,  so  tlmt  before  tts  final  distrilni- 
tion  tiirou^^i  tiie  street-muina  it  has  become  quite  cleur  and  pure. 
Filtration  on  a  large  i&caJe  is  also  used  in  connection  with  storage 
reservoirs  in  order  to  sefure  greater  purity  of  the  water. 

In  the  dietnbution  of  water,  c^re  should  be:  taken  that  nothing 
deleterious  is  taken  up  by  the  water  in  its  passage  through  the  pipes. 
Lead-pf.>ii6'.mfng  is  not  infrequert  from  drtnking-wator  that  has  passed 
through  a  long  reach  of  lead  pipe,  or  which  has  Iteen  stamlirig  in  a 
vessel  lined  with  lead.  Tanks  and  storage  eystems  should  therefore 
not  be  lined  with  lead,  and  the  use  of  lead  pipe  in  tlie  supply  service 
should  be  avoided  aa  much  as  possible^  Fortunately,  most  natural 
waters  posseaa  a  conBiderable  portion  of  carbon  dioxide,  which  forma 
with  the  lead  an  almost  inpoiubie  carbonate  of  lead.  This  parbonate 
of  lead  is  ilcpoGiti^d  on  the;  inside  of  the  pipesj  and  protects  both  the 
pipes  against  erosive  action  from  other  conetituenia  of  the  water,  and 
also  prevents  the  contamination  of  the  water  by  the  lead.  An  oxet-ga 
of  carbon  dioxide  in  tlie  water  renJera  thia  deposit  Boluble,  and  may 
cause  aerious  poisoning-.  Any  water  which  is  ahown  by  analysia  to 
contain  over  1  milligramme  of  lead  per  100,000  is  dangerous  and 
should  be  rejected. 

Owing  to  the  possibility  of  defilement  of  the  water  from  Improper 
construction  of  hydrants.,  all  outdoor  livdrants  should  be  diecoiiragcd 
as  tnuoh  as  poaeible,  and  i^liould  be  replaced  by  &  simple  tap-cock 
indoors.  The  pipes  should  also  be  laid  deep  enough  under-ground, 
or  otliprwise  protected  against  frpczing  lu  winter, 

A  number  of  methods,  all  more  or  less  efficient,  have  been  intro- 
duced to  purify  water  when  it  needs  purification  before  being-  fit  for 
use.  These  methods  either  comprise  filtration  or  pcok  to  purify  the 
water  without  the  aid  of  this  process.  One  of  the  methods  of  puri- 
fication without  filtration  conBiets  in  exposing  the  water  to  the  air 
in  small  etreanip.  This  was  propoacd  hy  Lind,  more  than  a  century 
ago,  and  has  since  been  frequently  revived.  The  water  is  passed 
through  a  sieve,  or  a  perforated  tin  or  wooden  plate,  so  as  to  cause 
it  to  fall  for  a  distance  tbnniph  the  air  in  finely-divided  currents. 
By  this  process  sulphuretted  hydropea,  oflensive  organic  vapors,  and 
possibly  diBsolvod  organic  raattera  are  removed.  This  process  has 
been  used  in  Russia  on  a  largp  scale. 

By  boiling  and  agitation,  carbonate  of  lime,  sulphuretted  hydro- 
gen, and  organic  matter  are  removed  or  rendered  tnnocnouft.  V^gft- 
tahle  gcrma  are  usually  drstroyed.  although  Tyndnll  has  shown  that 
some  bacterial  germs  withstand  a  temperature  higher  than  that  of 
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boiling  water.  Pfltliogofiic  ^eriiis  arc,  ^lowcver,  all  (leslrcii'ed  by  Imil- 
iug  «att?r  acting  on  tliyiji  for  ttn  luinLktiertj  as  sliowu  by  Dr,  U.  M, 
Sternberg." 

As  lias  already  been  menliDnwI,"  altim  ip  one  of  the  rcatiiest  fln<l 
most  «Hk-ient  means  of  reiiiovlug  8Lispeiid(;d  matters  from  water. 
Howerer,  it  should  not  be  need  in  large  qtiaatitiee. 

IVriiiaiignnate  of  potast-inin  is  sometimes  UBcd  to  purify  wntor 
coDtaining  considerable  organic  matttr.  The  ppmiangannte  rapidly 
osidizcB  the  organic  matttr,  and  is  believed  to  render  it  harmlces. 
There  jk  no  fertiiinty,  h(>WL'\Tr,  that  the  gernie  of  Bpecilic  diseasps  are 
desiroycd  liy  tbc  action  of  this  sfilt,  in  the  proportion  in  which  it 
could  be  naed  for  the  purposes  of  water  purification. 

A  j'ellow  tint  ig  given  to  the  wnt^r  by  the  pcrniangfinate,  which  is 
due  to  finely-divided  peroxide  of  rtmngnnese.  This  dijes  no  hami. 
but  19  unpleasant.  Bromine  has  been  used  for  a  similM'  purpose,  and 
IB  claimed  to  give  very  good  results.  The  bromine  may  be  neutralized 
by  ammonium  or  other  alkali. 

In  1904,  Moore  and  Kellennan,"  of  the  Bureau  of  Plant  Indus- 
try, United  States  D'epartrnent  of  Agriinilturc.  advocated  the  u&e  nf 
copper  sulphate,  first  for  the  destruction  of  nlgie,  and  later  for  the 
purification  of  water.  They  found  that  in  proportion  of  1  :  100,000 
copper  giilphate  is  an  efficient  germicide,  destroying  (he  colon  and 
typhoid  bacilli.  It  was  also  discovered  that  copper  vessels  are  capable 
of  purifying  water  through  action  of  the  colloidal  copper  which  ia 
taken  up  by  the  contents.  For  a  time  these  claims  received  enthusi- 
aetie  endorsement  from  many  quarters^  and  it  seemed  as  though  the 
difficult  problem  of  water-purification  in  a  ready  manner  had  l>cpn 
aatisfactorily  solved.  However,  the  enthusiasm  cooled  down  consider- 
ably when  reports,  began  to  ap]>ear  from  various  laboratories,  show- 
ing that  the  claims  of  Kcllerman  and  his  followers  are  greatly  over- 
drawn. Aside  from  the  fact  that  it  would  not  he  aaie  to  introduce 
copper  Bulphate  into  the  system,  even  In  minute  and  theoretically 
hflrmlese  quantities,  for  a  long  time,  the  fact  has  been  brougiit  out 
that  tlie  geniiicidal  action  of  copper  is  very  unccrtaiu.  Among  Ihe 
bacteriologigt^  who  reported  adversely  to  this  new  method,  Clark 
and  Gage,  of  th.e  Laii-rence  Rxperiinent  Station,  have  fumifhcd  the 
most  doningitig  evidence.  In  an  article  on  the  bactericidal  action 
of  copper"  the  authors  very  properly  emiihasize  that  "the  weak  point 

"  Report  of  Cominlitee  on  'Disinfprtantft,  IfiSS. 

"Sm  page  64. 
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in  tlie  coDclueioiia  of  Moore  and  Xdlerman  with  regard  to  the  de- 
struction of  typboid  iiy  copper  is  tliat  they  were  drawn  from  analy- 
eee  in  whicli  the  largt'st  aiimunt  of  water  tealijd  whb  1  c.  c,  and  tliy 
usual  amount  t<?fit«d  wns  lesa  than  .01  c.  c,  It  is  generally  conceded^ 
especially  when  dn'iding  with  laboiratory  cuUureB,  that  the  jcreat  ma- 
jo'rity  of  the  typhoid  hat-illi  are  quickfy  destroyed  by  conditioca  un- 
favorable to  their  growtli.  It  haa  also  hecn.  rc|ieatcdly  shown  that  a 
few  germs  ure  much  more  resislant  than  the  majority,  aud  niay  sur- 
vive even  uuder  the  moat  unfavorable  conditions  for  many  days.  All 
epidemiologicBl  evidence  points  to  the  conclusion  lhnt  the  germs  which 
fli'L-  able  to  live  uiulcr  iiiifuvorahle  coiiditiotia  are  also  oxtremely  patho- 
genic, and  that>  while  it  may  help  to  destroy  the  majority  of  the 
bacilli,  nn  method  of  sterilizing  water  is  thoroughly  effective  unless 
it  will  accomplish  the  defitruc1i,on  of  the  especially  resistant  indl- 
viduala. 

"It  is  unsafe  to  conclude  that  beeause  a  certain  species  of  bac- 
tcrin,  especially  a  pathogen  like  B.  typhosus,  is  not  found  in  a  loopful 
of  Ihe  water,  or  even  in  1  c.  c.,  that  there  ia  no  danger  from  the  use 
of  that  water.  The  average  drinkiug-glass  holds  about  300  c.  c,  and 
until  repealeil  tesifl  of  vohiniea  as  large  ae  100  e.  c.  have  been  made 
and  the  germ  proved  to  he  abtient,  the  water  under  observation  can- 
not safely  he  eaid  to  he  free  from  the  test  fonns." 

The  authors  have  used  large  c|uantiiics  of  water  in  their  experi- 
ments and  have  varied  the  experiments  to  cover  the  ground  thor- 
oughly.   Their  fouclusiona  are: — 

"Tlic  treatment  nf  water  with  copper  sulphate  or  by  storing  it  in 
copper  vcBselfl  lias  little  practical  value,  for  the  following  reasons: — 

"1.  The  Tiw  of  any  method  of  sterilization  which  is  not  abs.olutely 
efleetive  iH  dangerous  in  the  hands  of  the  general  user,  tendhig  to 
induce  a  feeUng  of  false  security,  and  leading  to  the  neglect  of  or- 
dinary pfonuitiong  which  woulj  otherwise  be  employed. 

"2.  The  removal  of  bacteria,  R.  co3i  and  B.  typhosus,  by  allowing 
s  water  to  stand  in  copper  ve&Bels  for  abort  periods,  while  oceasionally 
effective,  is  not  pure,  and  the  time  necessary  to  acconiplipb  compli'te 
Bterilization  is  bo  long  that  the  method  would  he  of  no  practical  value 
to  the  ordinary  user.  Furthermore,  metallic  copper  seeina  to  have 
little  more  germicidal  power  than  iron,  tin,  nine,  or  ahiminum. 

"3.  Although  the  reniovnl  of  B.  coli  and  B.  typhosus  ie  occaBion- 
ally  accomplished  by  dilute  solutions  of  copper  sulphate,  these  organ- 
isms may  both  live  for  numy  weeks  in  water  eontnining  copper  sul- 
phate in  greater  dilutions  than  1  :  100.000;   and  in  order  to  be  safe 
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dilutions  of  1  :  1000  must  be  used,  in  which  case  the  water  becomes 
repugnant  to  the  user  because  of  its  strongly  astringent  taste. 

"4.  In  some  instances  very  dilute  solutions  of  copper  sulphate  or 
colloidal  copper  absorbed  from  contact  with  clean  metallic  copper, 
appear  to  have  a  decidedly  invigorating  effect  on  bacterial  activity, 
causing  rapid  multiplication,  when  the  reverse  would  have  been  true 
had  the  water  been  allowed  to  stand  the  same  length  of  time  without 
any  treatment." 

Regarding  the  effect  of  copper  and  other  metala  on  B.  coli,  the 
authors  found  that  the  organism  disappears  under  the  action  of  the 
respective  metals  in  the  following  number  of  days:  zinc,  10  days; 
iron,  15  days;  tin,  41  days;  aluminum,  41  days;  copper,  43  days; 
lead,  97  days;  and  in  another  experiment:  zinc,  10  days;  copper, 
10  days;  tin,  23  days;  iron,  23  days;  lead,  33  days;  aluminum, 
31  days. 

Filtration. — The  purification  of  water  by  filtration  has  been 
shown  to  be  the  most  reliable  means  of  removing  both  suspended  mat- 
ter and  bacteria  from  polluted  water.  Filtration  is  practiced  on  a 
small  scale — domestic  filters — and  on  a  large  scale.  Of  the  domMtic 
filters  only  those  made  of  unglazed  porcelain  (the  Pasteur  filters) 
or  infusorial  earth  (the  Berkefeid  filter)  are  to  be  relied  upon. 
These  filters  are  made  of  a  porous  material,  the  pores  forming  tortu- 
ous channels  in  which  the  bacteria  loclge  and  are  retained.  After 
a  time  the  filter  becomes  permeated  with  bacteria  and  the  latter  are 
pushed  through,  as  it  were,  by  the  incoming  armies.  To  make  them 
}ield  a  satisfactory  effluent,  the  filtering  unit  should  be  frequently 
scrubbed  and  sterilized  in  the  oven  or  by  boiling  at  least  once  a  month. 
Maignen's  domestic  filter,  made  of  granulated  charcoal  and  asbestos, 
is  said  to  be  quite  satisfactory*.  All  other  domestic  filters  on  the 
market,  and  their  name  is  legion,  are  practically  worthle?fl,  if  not 
actually  harmful  because  of  the  false  security  which  they  give. 

On  a  large  scale,  water  may  be  purified  by  sedimentation,  slow 
sand-filtration,  or  the  English  method,  rapid  sand-filtration,  or  the 
American  method,  which  is  also  known  as  mechanical  filtration. 

In  the  process  of  sedimentation  the  water  is  confined  in  one  or 
more  large  Te8er\-oir8  holding  30,000,000  to  50.000.000  gallons  and 
allowed  to  become  clarified  by  the  particles  of  mud  falling  to  the  bot- 
tom. Incidentally,  the  bacteria  are  carried  down  and  some  oxidation 
of  the  organic  matter  takes  place.  Usually  about  75  per  cent,  of 
purification  takes  place  by  this  method.  In  St.  Louis  the  water  is 
treated  with  iron  sulphate  and  lime  before  final  sedimentation.    By 
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thia  methoil  tlie  effect  of  sedimentation  ia  grently  enliane&J  and  the 
purincntinn  of  the  water  is  much  greater. 

Slow  Sand  Filthation, — This  method  was  originally  employed 
hy  the  London  water  companies  iid  a  means  of  rojiioving  from  tht 
water  the  matter  in  suspension.  Ijiter,  however,  Frankland  ha-,  shown 
that  the  stind-filtera  also  remove  the  bneteria  or  most  of  tliein.  and 
thus  purify  as  well  as  clarify  the  water,  Sinec  ISilO  the  Masisaclua- 
setts  State  Board  of  Health  has  been  conducting  extensive  expcn- 
nients  on  slow  £;ind-filtrntioD.  and  it  is  these  e:speriraents  that  have 
elucidated  the  sulijcct  of  filtration  and  placed  it  on  a  solid  actentific 
basis.    The  principle  underlying  alow  saud-iiUration  is  a  biologic  one. 

The  forces  which  bring  aliout  pLirificatiou  of  the  iiater  in  the 
Band-filter  are  exactly  the  same  us  operate  under  natural  conditions 
when  a  foul  aurfaee  pool  percolates  elowly  through  the  ground  and 
crops  nut  in  the  fomi  of  a  pure,  epaikling  spring.  The  upper  layerB 
of  Ihe  ground  swarm  with  ■various  bacteria  which  live  on  dead  organic 
matter,  eo-called  sapropliytes.  Among  them  are  certain  spc-cjes  wliieli 
convert  the  nitpogeufius  suhBtaiiccs  into  ammoniK;  others  convert  the 
ammonia  into  nitrites  and  nitrates,  the  so-called  nitrifying  haeteria; 
again  others  break  up  cellulose;  in  a  word,  the  organic  suhstancea 
of  the  water  are  attacked  from  all  sides  and  copverted  into  harmless 
mineral  substances,  tiie  latter  to  he  tiiken  up  hy  the  plants  as  food. 
If  any  pathogenic  bacteria  happen  to  he  present  they  finrl  a  strange 
and  altogetlier  uncongenial  environment.  In  the  first  plnce,  they  are 
accustomed  to  body-heat,  and  the  comparatively  low  temperature  chilU 
them;  th^n,  they  are  parasitic  in  nature  And  cannot  prepare  food  for 
thema&lves.  while  the  food  that  they  find  is  rapidly  consumed  hy 
their  competitors,  which  are  in  greatly  predominating  number. 
Thus,  the  pathogens  soon  perish  and  are  rapidly  consumed  hy  the 
SEprophvtes.  That  this  19  pot  a  fanciful  represeutation  may  be 
demfviistrated  by  laboratory  experiment^,  which  wiEl  show,  for  in- 
stance, that  anthrax  bacilli  are  rapidly  destroyed  in  putrefying  blood  ; 
that  typhoid  bacilli  soon  disappear  in  fecee;  that  any  of  the  patho- 
genic bacteria  are  quickly  crowded  out  in  culture?  which  contain  also 
aaprophylic  bacteria. 

Conditions  very  much  pimtlar  to  those  existing  in  nature  prevail 
in  the  slow  Band-filter.  Here  we  have  a  bed  of  fine  eand  about  three 
feet  thick,  through  which  the  water  percidatcB  at  a  rate  of  3,000,000 
to  4,000j000  gallons  per  acre  per  day.  While  the  water  passes  through 
the  Rand,  the  Fiispended  matter  is  strained  out  and  ia  deposited  he- 
tft'een  the  sand-graJnH,  in  the  upper  inch  or  two.    The  infoaoriaj  algse. 
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and  bacteria  m  tlie  water  become  entangled  in  what  is  now  n  very 
fine  sieve  and  form  a  elLmy  film  about  Uk-  gand-grnins,  nn  the  surface 
of  the  bed.  No  sooner  are  the  various  bacteria  Oomiciled  tliaii  they 
nt  once  commonce  to  work,  each  species  performing  its  particular 
function  arnl  inakiiig  a  etrtipgle  for  e."iif'ten<.'e.  The  surfaci;  film  of 
tlie  sand-tfeil,  or  what  the  Genimns  call  "■echmutzdcckc"  (mud-liim), 
is  now  teeming  with  life  and  is  the  field  of  energetic  hiologic  activity, 
the  result  of  which  is  tiio  tranproriiiation  of  tiit*  complex  organic 
molecules  into  eiuiiple  inorf'anic  coTopmindti.  Any  pathogenic  bacteria 
that  mav  be  present  in  the  vratar  become  ennieahcd  in  this  film  and 
soon  perish  in  the  unfavorable  enrironment.    In  tiuie  the  lipper  mud- 


Fig.  O.^Plans  of  Slow  Sntnl  Filters,  These  ronaiat  of  TOiicrctv 
bnsins,  on  the  floor  of  whirb  an;  liiid  tile  or  term  oolin  iiiidenlr&ins; 
over  these,  frnin  thrf-e  to  fiis  inches  of  jfravel  in  mutvHrtive  liiyera, 
be^nninp  ivitli  the  wfiy  iHrpy"  siBes  nt  tlie  l»itt«iii  nnil  tlie  fiiu'st  nt 
tiw  top;  over  tliii*  ntxiut  tliree  feet  of  fine  HAnd,  nnd  over  Uiia  three 
to  four  fe«t  of  water. 


film  becomes  more  and  more  compact,  until  only  a  comparatiTely 
■-Bmali  amount  of  water  passes  through.  This  happ'.'iip.  under  ordinary 
circumstances,  about  once  in  three  weeks.  Wh-rn  this  otcwrs,  the  lilter 
18  drained,  tlic  upper  inch  of  sand  removed  by  ineana  of  sliovels,  and 
filtration  resumed. 

The  greatest  impetna  to  iiltrfition  and  llie  most  reranrkable 
demonstration  of  its  efficiency  in  preventing  water-borne  diseases  were 
furnished  by  the  epidemic  of  cholera  which  visited  Hmmbnrg  in  ]S!)2. 
The  citieB  of  Hamburfr  »nd  Allona  are  separated  by  an  i»iaRinar\^  line, 
so  tlint  nolhinc;  in  their  3\irroundinf.is  or  in  the  nature  of  tlieir  popula- 
tion distinguished  one  from  the  other.     Both  cities  depend  for  their 
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water-supply  on  the  polluted  river  Elb^s,  with  thia  difference,  that 
while  the  intake  I'or  Hamburg  is  situated  above  the  city,  that  for 
AJtona  is  situated  bolow  Hamburg,  t.e,^  the  waler-supply  of  Ailona 
receives  additional  pollution  of  eome  800,000  inliabitnate.  When 
the  epidemic  broke  out  Hamburg  sulTci-ud  a  loas  of  I'-JoO  lives  per 
lOQ.OUO,  while  the  number  ot  du'Eilba  in.  Altonn.  was  oaiy  'i'.il.  So 
■clearly  defined  was  Uie  path  pursued  by  the  epidemic  tlmt  in  one 
Blreet  wlii-rh  marks  thy  rlivicion  between  these  towns,  tlie  Hamburg 
aiile  was  striciteii  down  with  fhulura,  whilst  tiiat  belonging  (o  AUona 
remained  free.  It  was  found  that  in  the  housea  supplied  with  the 
Hamburg  water  chnlera  was  prevalent,  whilst  tlio&e  fnmislieij  with 
Altona  water  remained  free  from  llie  disease.  Now,  the  reason  for 
thia  difference  was  in  the  fact  that  Altona  filtered  the  water,  while 
Hamburg  did  not.  Fate,  moreover,  furnished  additional  proof  of  this 
fact.  During  the  ensuing^  winter,  wlien  the  epidemic  of  cboEera  had 
almost  died  out  in  HambuT|r-  f^^  outbreak  of  the  disease  occurred 
in  Altona.  A  searching'  inrptiry  v-'a^  instituted  nnd  it  was  found  that 
instead  of  the  usual  snuitl  nunjber  of  bacteria  in  the  cfiluent  from 
the  filters,  about  50.  the  number  rose  to  lono  and  more  in  a  c.  c.  The 
cause  for  tins  ineificiency  was  soon  dii^covered.  It  was  found  that 
one  of  the  sand-fdters,  which  had  been  cleaned  during  the  frost,  had 
become  frozen  over,  and  was  consequently  nut  aide  to  retain  the  bac- 
teria. But  imperfect  as  the  filters  then  were,  Ihey  nevertheless  saved 
the  city  from  another  severe  epidemic,  as  shown  by  the  lioiited  num- 
ber of  caeee. 

As  a  result  of  hifi  studies  of  the  Altona  filters,  R.  Koch  arrived 
at  the  ftdluwing  eoneluflions: — 

1.  The  real  eJTeelive  agent  in  removing  micro-organ  isms  from  the 
water  iB  the  layer  of  slimy  organic  matter  which  forma  upon  the  sur- 
face of  the  sand. 

2.  If  thia  9iirfaee  he  removed  by  scraping,  or  ita  continuity  af- 
fected in  any  way,  as  hy  freezing  of  the  surface,  the  number  of  bac- 
teria which  pass  throiip:h  the  filter  increflsea  ronniderabty ;  in  fact, 
both  cholera  and  typhoid  germs  may  pass  in  sufficient  numbers  to 
cause  an  epidemic  amongst  those  who  use  the  tnipertectlv  filtered 
wateir. 

3.  Filtration  should  not  exceed  a  rateof  S.Dno.OOO  gnllons  per  acre. 

4.  After  a  filter-bed  hae  been  9rrape<l,  .water  Bhould  he  allowed 
to  (ilnnd  iipott  it  for  at  lea«t  34  hours  to  alinw  of  (he  plime  depositing 
before  filtratioD  is  commenced  and  fhe  water  which  first  pasfloa  should 
be  wasted. 
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5.  Each  separate  filter-ljcd  niuat,  ivhea  in  use^  be  investigated 
liacteriologically  onre  each  (lay. 

(i.  Filtored  water  containing  more  than  100  bacteria  per  cubic 
centimetre  ahould  not  be  allowed  to  reach  the  pure-Vater  reservoir. 

P<?rhflp&  no  single  itivt^tigfition  has  oontrihutcil  as  nmch  towards 
Our  knowledge  of  the  unclerJying  principleg  nf  Eiltration  as  the  experi- 
metitg  porforraed  at  the  Isboratoriea  of  the  Maesachu setts  State  Board 
of  Ileithh  since  ISiin. 

The  more  inifM^rtant  results  of  these  experiments  may  hu  si5m- 
marized  as  Wlowa: — 

1.  The  difpth  of  sand,  within  certain  limit?,  exerts  but  little 
influence  on  the  etKciency  of  a  eaiid  filter,  except  when  the  rate  of  fil- 
tration is  high;  with  moderate  rapidity  of  filtration  (3,000,000  gal- 
lons per  acre  daily)  one  font  of  sand  ie  asr  effective  as  five  feet. 

2.  The  effect  of  acrapfnp  the  sand  to  remove  the  rlo^ped  Rurface 
is  to  cause  an  increased  number  of  bacteria  to  paas  through  the  filter, 
fsiially  llie  filter  requires  three  days'  use  after  acraping  to  reach  a 
maxiinmm  degree  of  efficiency.  The  effect  of  Bcraping  is  mnre  marked 
in  shallow  than  in  deep  filters,  and  with  high  rates  than  with  low  rates 
of  filtration. 

3.  Over  80  per  cent,  of  the  bacteria  removed  are  found  in  the 
npper  inch  of  sand,  and  SS  per  cent,  in  the  upper  quarter-inch.  The 
B.  prodigiosus,  which  is  very  like  the  typhoid  bacillus  in  its  mode 
of  life  in  water,  was  not  fonr.d  below  the  upper  inch. 

4.  The  average  depth  of  sand  neceseary  to  be  scraped  from  the 
Borfsce  of  the  filler  was  '/^  inch,  but  was  fnund  to  vary  with  the 
size  of  the  pand,  decreasing  as  the  fincnoss  of  t!ie  sand  increased. 

6.  Much  less  water  will  pass  a  filter  at  32°  F.  than  yo**  F., 
owing  to  the  increased  viscosity  of  the  water. 

6.  Within  certain  liniHs  and  under  equal  conditions  the  quantity 
of  water  passed  between  suecesfiive  eerapingB  is  not  influenced  by  the 
rate  of  filtration. 

7.  Finer  sands  require  more  frequent  scrapings  than  coarser 
sand?. 

8.  Shallow  filters  require  more  frequent  scrnpinga  than  deeper 
ones. 

9.  During  the  puminer  months  the  temperature  and  other  con- 
ditiona  for  continuation  of  life  of  bacteria  at  the  aurface  of  filtera 
arc  moTO  favorable  than  at  any  other  time. 

E.^perimenta  performrd  at  Wilmington,  Del.,  by  Pr,  A,  liohin, 
indicate  that  excellent  efficiency  may  be  obtained  at  a  rate  of  4,000,- 
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000  gallons  per  acre  per  day,  if  the  raw  water  is  paeaedj  previous  to 
filtration,  through  a  preliminary  filtir,  wliicli  reuioves  about  50  to 
75  per  cent,  of  the  turbidity  and  bacteria. 

FoUowiDg  the  remarkable  demonstration  of  the  etTieiency  of  slow 
sand-fihrati(in  in  removinff  cholera  bacilli  from  the  water,  eand-filtera 
wtre  inst-iilleJ  in  almost  Jill  the  lar;;;?  cities  of  Europe,  and  whercTer 
installed  have  redticod  typhoid  mortalitj'  to  a  very  small  percentage. 

la  this  counti-y,  the  first  alow  Bcnd-filtcr  was  built  by  Ivirk- 
wood,  ID  Poughkeepsie,  N,  Y.,  in  IS77,  This  filter,  jioweyer,  was 
operated  withnut  any  particular  regard  to  the  scJentiiic  aepect  of  fil- 
tration, aud  under  dieadvantageous  climatic  conditions. 

The  first  lilter  which  has  contributed  very  btrgely  to  onr  know- 
ledge of  the  aubjcft,  and  which  lias  served  as  a  model  for  other  plants, 
is  the  slow  Band-filter  conBtriicted  in  Lawrence,  Maas.,  in  1893.  This 
filter  has  been  in  operation  ever  sinee,  giving  excellent  results  lioth 
as  to  the  improvement  of  the  polluted  Merriiruic  water  and  the  rerlue- 
tion  of  the  typhoid  mortality  in  the  city.  This  ia  shown  in  the  fol- 
lowing table : — 


Tabi.r 

XI. 

Death  ifatf  I'rr  lOO.OOO, 

rear. 

B^furi;  FiltntLion. 

War. 

After  Filtrntion 

1885 

42.0 

57.5 

181)3 

1B80 

18S4 

5O.0 

1S67..... 

117.5 

IS93 

18-8 

18S8 

120.0 

IKOl! 

,,..,..,.  lfl.2 

188a...., 

.  ,,.. \S7Ji 

1S07 ..... 

13.0 

1B90 

133.3 

\-2-2.n 

laiia    .  . 

33.0 

1801 

1SH9 

18.1 

1692 

. lll.l 

llinO,.,.. 

18.0 

Following  the  introduction  of  slow  eand'filtration  in  Lawrence, 
slow  sand-filters  have  been  conetrucled  in  a  number  of  American 
citicB.  the  most  nniahte  of  which  is  Albany,  N.  Y.  In  the  latter  city 
a  covered  slow  sand-filter  was  conftnicted  by  Mr.  Hnzen  in  1809. 
The  imprnvement  in  the  mortalitT.'  from  typhoid  fever  nnd  diarrheal 
diBeasefi  has  lieen  very  marked,  lis  shmin  by  Mr.  Bailev.  the  auperin- 
tpndent,  in  his  report  for  the  year  ending  1901 : — 

"An  f'xamination  of  tlie  lieaftb  reronla  <if  the  citv  :dinwe  aome 
interesting  fealnren  coincident  with  the  commencement  and  continued 
operation  of  tlic  filter,  as  follows: — 
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Table  XII. 

Dtalh  Rword. 

Qaternl                piarrheftl  Tj-phoid 

Av.  Av.  At. 

pTwiaus                  pri^viiiuf)  previo-us 

10  10  10 

jTS.     L8!)rt  1000  yrs,  1800  1000  jts.  ISOIJ  IflOO 

October    lFi3     138  144  5         £  6         4  4  a 

Nov^mbw    ....    102     138  133  3         0  I         5  0  4 

Dd'itinber 104     14S  133  <l         t  0        7  1  0 

IfKW  lOOl  ItllMI  1001  lOOO  1301 

jAitii*ry  , 235     13o  LS8  U         1  •£  U  3  2 

Febrtisry    107     14(3  15;  (S         2  I)  11  I  3 

Mireh  ,' 213     ISO  Ht4  5        5  1  12  3  1 

April  lOT    20-2  150  4         1  0        »  5  1 

May   173     152  130  3        0  1         4  4  I 

JUDt    I5B     112  Uri  10         ;  I         4  1  3 

July    191     IB2  142  30  27  U         4  3  0 

August 102     11»  134  21  lU  U         ?  0  3 

8ept«inber   ....   148     123  130  12        5  12        Q  4  4 

Total  ,.-il«rt  17.>4  177f!     1^0      07       !«      84      3,'»      27 
Rcduutioiia,  |wr  wilt., ,   19J7     18."«    44.17    (iO.OO    68.33    67.ft5 

"There  has  been  no  general  sanitary  improvement  in  tlie  city  in 
tliis  time  olher  than  tht^  iiii prove nient  of  the  water  dini  (o  tillering. 
These  figures  show  facts,  njid  fihouJd  lje  Buiscpptihle  to  accurate  inter- 
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pretation.  M?  inference  from  them  is,  that,  as  a  resnU  of  the  pure 
wattir  now  being  supplied,  there  is  a  better  gtiiiGral  eomlitiou  of 
health,  as  Bhown  by  a  decided  reduction  in  diseases  caused  by  filth 
aiid  diBpase-fierrns  that  are  walKr-borne." 

The  Alhanv  filter  lins  mntinued  io  give  csccllwit  rcsulte  frnm  a 
sanitary  stun il point.  Slow  sand-fiUi-ra  hove  been  constructed  in  Prnv- 
idence,  IT.  L.  Washington,  D.  C,  Hudson,  N,  Y.,  Jlount  Vurnoii, 
N,  Y.,  Far  Rockaway,  L.  I.,  Ilinn.  N.  Y.,  Tonkers.  N.  Y,,  Somere- 
■worth,  N.  R.,  Ashland,  Wis.,  Superior,  Wis.,  St  Johnshiiry,  Vt, 
Milford,  Mass.,  Nantucket,  Waes.,  Xyaflc,  N".  Y.,  Lamhertville,  N.  J., 
Salem,  N,  J,,  Rwk  Islatid,  111.,  CJrand  Forks,  N.  D.;  and  are  in  the 
course  of  confitriictioQ  in  Philadelphia,  I'fl-,  Pittaburg,  Ps.,  and  Wil- 
mingtoBj  Del, 

Our  experience  thus  far  gained  from  the  lesidts  of  filtration 
enables  us  to  make  the  general  proposition  that  properly  filterod  wator 
18  fully  equal  in  its  hygienic  purity  to  a  pure  supply  from  natural 
Bources.    This  is  shown  hy  Ilazeu  in  the  following  table; — 


Table  XI II. 
Deathit  from  Tgphoid  Fever  per  100,000  per  Annatn. 


PCkOB 


Ktirich,  fiwitzerlan*! ......  PtUrabioii, 

nnmbuii;,  Clerumny pLitiTitiiin. 

Lawrence,  Macs ....FUtrstiim. 

Albany,   N.  Y .Filtration 

Lowell,  Maas.,  Hiver  water  ta^g^oaud 

wnU'r 

Nrnark.  N.  J..  River  vrater  to nplaciil 

wnter 

Jersey  City,   N.  J.,   Hiver  water  to 

upland  water , 


Avetagea . 


1893-93 
1B93 

isga 


97 

70 


77 


1& 
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MEcir-A-NiCAL  Filters, — In  the  methanical.  rapid  or  Aniencnn 
8y8teni  of  filtration,  the  water  is  conducted  tluough  j»and  in  abmit  tlte 
Same  manner  as  in  alow  eand-filters.  In  n  inechanical  filler  the  action 
is  both  mechanical  and  chemical,  the  foreign  Bubstances  in  the  water 
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boing  retnineil  in  the  sand  mechanically,  wliile  their  rf'tentioa  in 
aideii  liy  the  application  of  chemicals.  There  ^ia  so  biological 
activity  in  a  iticchanJcal  fiUer  as  ttiere  is  ia  the  slow  sand-prnce»B. 

■  By  reason  of  the  assistance  of  tlie  chemicals,  and  by  virtue  of  the 
absence  of  the  biological  activity  on  n  mechanical  filter,  it  can  be 
npcrated  at  much  higher  ralee  than  elow  gaail  or  "biolog-ical"  filteia  aa 

■  they  may  be  called.  The  iieuai  rate  at  which  iiii?chanici]l  filters  are 
tvperated  is  I2o,00it,n00  gallons  per  acre  per  clay,  while  elow  siind- 
filters  are  operated  at  aliout  the  rate  of  3/*00,000  gallonH  per  acre  per 
day.  A  more  rapid  passage  of  the  water  through  a  slow  aand-filter 
would  lie  lifiblc  to  wash  the  baclt'ria  from  the  Bflnd-jrrains  about  which 
Uiey  live,  mid  nn  interfere  with  the  succeHsful  npenifinn  of  the  Alter. 

The  chemicals  iieunlly  used  in  mechanical  filters  are  sulphate 
of  aluminum. or  sulphate  of  irou  and  lime.  The  way  thc.-*e  ('hcniicals 
act  is  as  follnws;  \A1icn  sulphate  of  aluiiiinuiii  ia  used,  it  is  led  into 
the  supply  somewhere  before  the  water  enters  the  filters  and  there 
combines  with  the  lime  naturally  present  in  nearly  all  waters  to  form 
hydrate  iif  (iluniinum  and  sulphate  of  cah-iiini.  The  sulphflte  of  cah 
rium  remains  in  fioUitioQ  in  the  water,  but  the  hydrate  of  aluminum, 
being  insoluble,  agp;trtmcratea,  by  mcnns  nf  its  stickiness,  the  bacteria 
and  other  pafticlee  in  siispensinn  i]i  tliB  water,  into  riiaSBes  of  nuch 
size  that  they  ciinnot  pses  between  the  sand-grflins  ai  they  would  if 
they  had  not  hecn  masSE^d  together  hy  the  action  of  the  chcmiciils. 
When  sulphate  of  iron  nud  lime  nre  used,  ihe  action  is  exactly  eimiiar, 

■  only  instead  of  having  hydrate  of  alumitinm  we  have  hydrate  of  iron. 
Having  all  the  foreifrn  particles  in  the  water  opglomernted  in  one  of 
these  ways,  they  are  much  more  easily  retained  by  the  sand  than  in 
the  slow  sand  process.  eonpe<]uently  the  filter  can  he  operated  at  a 
more  rapid  rate.  Being  operated  at  a  more  rapid  rate,  the  dirt  accu- 
mulatea  on  the  surface  of  the  eand  faster  than  it  docs  in  a  slow  Band 
plant,  with  the  consequent  necessity  of  more  frequent  cleaning. 

In  mechanical  plants  the  clcansinp  of  the  sand  iti  accomplished 
l)y  turning  a  current  nf  filtered  water  upward  through  the  sand,  and 
at  the  same  time  apitating  the  whole  bed  of  sand  hy  meana  of  rakes 
driven  mechanically  or  by  compres&ed  air  forced  through  the  sand 
from  liclow.  By  either  meana  nf  agitation  the  sand-grains  are  forced 
rapidly  against  each  other  and  all  foreign  matter  ia  forcibly  removed 
from  their  siirfaeeE*.  and  curried  by  the  current  of  water  to  the  top 
of  (he  fiUer,  whence  it  ia  conducted  to  the  sewer  by  pipes  arranged 
for  that  purpose.  The  operation  nf  defining  a  mechanical  filter  usu- 
ally takes  about  ten  minutes,  and  the  frequency  with  which  it  has 


92 


TEXT-BOOK  OF  HYOIENE, 


to  be  performed  dqientla  {^ntiruly  upwn  the  clinracter  of  the  wat 
treated.     Ordiiinrily  a.  filter  has  to  be  clfaiied  about  every  twcntj 
four  hours,  niid  it  re(|uiri'3  from  2  per  ewit.  to  5  [>er  cent,  of  tlio  fil 
tereii  watiT  for  clcarting  purposes. 

Regarding  llie  edieieucy  of  mecbnnicnl  filters.  U  may  be  said  that 
when   carefully   ransfnicted    and    Rkillfulty    operated,    they    give    b] 
gienic  effieient-y  equal  to  thut  of  a  slow  sand-filter;    bill,  on  tlic  other 
liaiicl.  Hit;  nicfhaiiisni  of  operation  is  much  more  complex,  the  possi^ 
bility  (if  some  un looked- ftir  derangement  {greater,  with  couaecjueiit  lif 
biEHy  to  (jet  out  of  order  and  thus  result  in  imperfeel  purificatk 
of  the  water. 

Tile  coniparatiTe  utility  nf  alow  ssnci  and  mechanical  filters  wi 
Buninmrizfd  by  Cot,  A,  M.  Millor.  John  W,  Hill,  and  Kuibjjph  lU 
ring,  acting  as  a  commiggioa  of  expei-ts  for  Pittsburjr,  Pa,    The  fi>I'J 
lowing  JH  an  extrfttit  from  their  report,  and  the  com-luBion&  dc<lnced:- 

"It  was  found  by  the  e-iperinieutal  work  carrienl  on  by  the  fornic 
commission,  for  Pittsburg  coinlitioiie,  that  as  to  firet  cost  meehaniol 
filtration  wits  the  eheaper  proecss.     Upon  reviewing  the  suhjeet  at  t} 
present  time,  we  are  of  the  Bame  opinion,  hut  would  add  that  the  es- 
pr'Rse  of  operation  being  greater  for  the  meehanical  filters,  the  total 

espeuBc  of  the  two  methods  becomes  nearly  equal,  and  the  preference 

sliouUl  depend  on  other  than  financial  eonBiderationB.  ^H 

"As  to  efficiency  in  removing  bacteria,  the  preference  between  thi^^ 
two  metboils  jg  not  marked,  jirovidrd  ronnffnit  iniflh'ffenl  rare  ttt  given 
m  equal  uifagure  to  mfinipnf/tlion  nf  hoik  prorrsfifs. 

"M  cjmriot  he  denied,  however,  in  the  absence  of  such  care, 
if  any  irregularity  occurs  in  the  operation  of  the  system,  the  Mpi 
or  mechanionl  filter  would  present  the  greater  danger,  by  pnssfng 
much   larger  quantitv  of  iinfiltcrcd   wafer  into   the  mains,  before 
proper  rorrectinn  is  likely  to  he  uinde. 

"Afl  to  the  adaptability  of  the  effluent  for  steaming  purpoges, 
weight  of  evidence  is  decideflly  in  ffivor  ni  s'ow  snnd-filtratinn, 
was  found  by  (he  Filtrntiun  Coinntin'^ion  "f  1897,  {hist  the  latter  ]irc 
ceea  cauRcd  less  scale  and  less  corroBive  action  ou  the  plates  of  stoai 
boilerp. 

^'Slnw  sand-fiUciB  arc  to  he  preferred  from  the  standpoint  of  o^ 
eration.    Hficht  neglect  or  inattention,  or  miBtakcn  judgment  in 
managenient  of  the  filleri'.  ennnnt  at  once  serioiiBlv  damage  the  efRui^ 
ertl.     Kapid  or  mechanical  filters  require  an  exact  propnrtionmenl  «i| 
coagiiknt  day  by  day.  and  sometimcB  hour  by  hour  to  obtain  the  de 
sired  resultB.    While  auch  careful  attention  can  sometimes  be  attainedj 


Fig,  N. — Allowing  Kxuft  Sizn  of  FiltcriiiK  Mutcriiil  UmU  in  Con 
atructinn  of  Snnd  Filter.  {Sy  courtesy  of  tlie  PiLlfiburg  Filter  Mtinu- 
f&etunng  Company.) 
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it  nevertheless  must  be  admitted  that  the  simplicity  of  operation  of  the 
glow  sand-filters  is  a  decided  advantage. 

"We  therefore  are  of  the  opinion  that  slow  sand-filtration  as 
recommended  by  the  CommisBion  which  reported  to  Council  in  1899, 
is  most  suitable  because : — 

"1.  It  is  most  simple  and  durable. 

"2.  It  is  most  effective  under  existing  circumstances. 

"3.  The  cost  of  construction  and  operation  is  reasonable,  and, 
according  to  careful  estimates,  no  greater  than  for  any  other  practic- 
able system." 

Similar  views  are  expressed  in  a  very  excellent  report  submitted 
by  Mr.  T.  A.  Leisen,  chief  engineer  of  the  Wilmington  Water  De- 
partment. 

Other  Methods  of  Water  Pnrifloation. — Of  the  other  methods, 
the  use  of  ozone  is  the  only  one  deserving  consideration.  There  is 
no  doubt  that  ozone  destroys  the  bacteria  in  the  water  without  in  any 
way  changing  its  composition.  However,  the  method  is  still  in  the 
experimental  stage,  and  its  utility  on  a  large  scale  remains  to  be 
demonstrated. 


EXAMINATION  OF  WATER. 

The  average  consumer  judges  of  the  quality  of  the  drinking- 
water  by  means  of  his.spccial  senses  of  sijjht,  smell,  and  taste.  Water 
which  is  turbid  or  emits  a  disagreeable  odor  is  unreservedly  con- 
demned, while  clear,  sparkling  water  free  from  odor  is  just  as  un- 
qualifiedly pronounced  "pure."  Those  of  us  who  are  familiar  with 
the  history  of  typhoid  epidemics  and  have  had  opportunity  to  examine 
drinking-water  by  means  of  special  methods  know  how  fallacious 
such  a  crude  judgment  is.  Water  that  is  clear  and  sparkling  may 
contain  the  germs  of  t^-phoid  fever  or  may  be  polluted  with  sewage 
which,  in  the  course  of  decomposition,  gave  rise  to  carbonic  acid.  It 
takes  many  billions  of  bacteria  to  render  a  glass  of  water  perceptibly 
turbid,  and  it  requires  considerable  fresh  sewage  to  impart  to  it  a 
fecal  odor.  On  the  other  hand,  a  turbid  water,  although  nbj actionable 
from  an  esthetic  point  of  view,  may  be  entirely  wholesome,  and  a  dis- 
agreeable odor  may  be  due  to  inoffcnaive  vegetablo  compounds  or 
harmless  algte. 

This  evident  inability  to  form  a  ready  judgment  of  the  quality 
of  a  drinking-water  has  led  the  sanitarian  to  seek  the  aid  of  the 
chemist,  who,  it  was  supposed,  could   readily   detect  by  means  of 
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chemic&l  analysis  the  injurious  Biibstoncea  in  the  water  under  sus- 
picion. Howevpr,  it  soon  hecame  evident  that  a  chemical  analysis  of 
water  for  aimilary  purposes  differs  eBsentially  from  any  other  kind  of 
analysiB  wljich  flie  rhemist  may  be  called  upon  to  make.  The  lind!- 
ing  of  arsenic  or  ponie  poisonone  alkaloid  in  a  auBpected  fluid  is 
deeiftive,  and  a  repiirf  on  siicii  finding  is  merely  a  statement  of  faet. 
In  the  anulysin  of  water,  on  tlie  other  hand,  the  findings  are  purely 
relative  and  must  he  properiy  interpreted  before  they  can  be  of  any 
value.  A  drinkitig-watcr,  to  use  the  le^al  phraseology,  is  indicted 
on  circumstantial  evidence,  and  it  depends  on  the  erudition  and 
ability  of  the  eh^nilat  to  bo  interpret  and  connect  the  evidence  as 
to  make  out  a  clenr  case  for  or  against  the  suspected  water. 

The  object  of  a  chemical  analygig  of  wnter  ie  to  discover  whether 
OT  not  pollution  with  objectJocsble  organic  impuritieB  has  taketi 
place,  Hy  "objectionable  organic  iuipurities"'  we  iinderstand  those 
which  are  from  Imman  or  animal  pourct-s  and  are  capable  of  convey- 
ing the  geriDB.of  disease.  In  other  words,  we  look  principally  for 
fecal  contamination,  inasmuch  as  the  perms  of  typhoid  fever,  choleraj 
dyeeutery,  and  other  intestinal  disorders  are  excreted  with  the  feces, 
and  together  with  the  feccB  gain  acecps  tn  the  water.  By  itself, 
organic  mnttcp  in  the  niiniito  quantities  in  whidi  it  is  present  in 
water  i&  not  injurious  to  health,  even  if  derived  from  sewage.  It  is 
only  because  thia  organic  matter  may  he  the  carrier  of  disease  germs 
that  it  becnmee  a  matter  for  Berious  consideratiqn.  Therefore,  organic 
matter  derived  from  plants  or  vc^'etablcs  removed  from  the  possi- 
bility of  infection  with  disease-producing  bacteria  has  no  significance 
from  a  sanHtiry  standpoint,  and  its  presence  in  drinking-water  in  no 
way  renders  it  unwholesome. 

It  is  thus  evident  that  the  aim  of  the  sanitary  chemist  is  to  dis- 
cover, first,  the  presence  of  organic  matter  which  would  indicate 
pollution,  and,  second,  to  determine  the  source  of  this  organic  matter. 
How  well  these  two  requirements  are  fulfilled  by  a  chemical  analyfiia 
will  he  made  clear  later. 

Dead  organic  matter  in  water,  as  elsewhere,  is  not  in  a  stale  of 
etability.  Through  the  agency  of  certain  bacteria,  in  the  presence 
of  oxygen,  it  continuously  ^mdcrgoes  material  changes,  becoming 
resolved  into  simpler  inorganic  compounds.  The  nitrogenous  sub- 
stances are  converted  into  ammonia,  and  the  latter  into  nilroua  and 
finally  nitric  acid,  the  tivo  acids  combining  with  bases  nsually  present 
to  form  nitrites  and  nitrates,  respectively.  Theae  changes  may  be 
bfflt  illuBtrated  by  the  following  scheme: — 
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(■Carbon — Carbon  dinxiile. 
qrcttic  miLtter  ]  ITydTOKon        (  ,  -       C  ^^il-V"",'  T'^  1  Nitri.:  acid 

U'ftrog'n        {An^-^--   jtt'^'      j  (Nitrate.). 

This  process,  may  it  be  remarketl  in  passing,  is  a  beneficial  one, 
since  liy  its  means  purifu-ation  of  pollutefl  water  is  aeccmplishfd  and 
the  decaying  orgauic  matter  converted  into  useful  plant  food. 

TJiese  chaDges.  under  favorable  eonditiona.  take  place  inceesanllj 
BO  long  as  there  is  a  supply  of  dead  oriranic  matter  ami  the  m^ces- 
mry  bacteria  are- present.  Therefore,  the  amount  of  organic  matter 
in  water  represents  that  portion  which  has  not  yet  undergone  diain- 
ifgration — the  organic  nitrogen  or  en-called  albuminoid  nniiiionta — 
as  wull  aa  tlie  various  intermediary  produeta  of  the  portion  which 
has  undergone  or  is  undergoing  difiiutegration — free  ammonia, 
nitrttea  and  nitrates.  The  qnnntitative  refntinn  nf  these  pyoriucts  of 
oxidation  to  earh  other  aa  ive!l  as  to  the  imoxidized  nitrngennuB 
matter  will  depend  on  the  original  amount  ot  the  orgnnic  matter  and 
tlie  rapidity  with  which  oxidation  has  taken  place.  Therefore,  an 
analysis  which  discloses  these  varioua  stages  of  oxidation  reveals 
also  not  only  the  presence  but  the  retrogressive  course  of  the  organic 
matter.  Given  a  water  containing  relatively  large  amounts  of  albu- 
minoid flJid  free  ammonia,  together  with  nitrites  and  nitrates,  the 
indications  would  be  that  such  water  conUins  a  large  amoimt  of 
organic  matter  in  a  state  of  Lncomplete  osiidation;  in  other  words, 
the  contamination  is  recent.  On  the  otlier  hand,  the  presence  of 
nitrates,  in  the  abseEce  of  nitrites,  with  only  email  amounts  of  free 
and  albuminoid  ammonia,  would  indicate  complete  oxidation  or  a 
previoua  pollution.  It  goes  without  saying  that  pure  water  should 
contain  only  traces  of  albuminoid  and  free  ammonia  and  should  be 
free  from  nitrite*  and  nitrates,  the  liitter,  if  in  Buiall  quantib,'.  being 
rapidly  appropriated  by  the  water-plants.  It  is*  to  be  expected  that  in 
deep  wells  removed  from  the  poBsibilily  of  pollution,  the  water  will 
contain  very  sliglit  amounts  of  ammonia  and  no  nitrites  or  nitrates. 
or  mere  traces,  attliough  free  ammonia  may  sometiinrs  be  present 
in  large  amounts  as  a  result  of  oxidation  of  vegetable  matter  or 
nttratcB  bv  ferric  oxide. 

In  addition  to  organic  matter,  wfjtcr  contains  various  salts^  the 
moat  important  and  constant  of  wbrcli  is  eodium  chloride,  or.  occa- 
sionallv,  magnesium  and  calcium  chloride.  These  chlorides  are  de- 
rived from  the  sea  or  geological  formations  ricli  in  salts.  The 
amount  of  chlorides  will  vary  with  the  natural  source  and  remains 
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fairly  constant.     However,  when  the  water  is  polluted  with  sewage 
or  household  refuse  the  ehlorlilGB  will  increase  in  proportion  to  Ihe 
degree  and  nature  of  the  pollution,  and  this  increase  aerveti  aa  a 
reliable  indication  of  past  or  present  pollution.     This  index,  how-_ 
ever,  ia  of  value  onl)'  when  the  nonnal  chlorine  contents  of  the  wate 
in  question  or  of  wnters  in  the  immediate  neighborhood  are  kno^ 
There  are  a  number  of  Berious  ol-ijectiona  to  the  data  obtained 
a  chemical  analysis,     (1)   Exceasive  free  ammonia  in  groond-watei 
may  be  the  result,  as  has  been  mentioned,  of  the  oxidizing  action' 
of  iron  or  other  metals  on  tiie  nitrates  present,  while  in  surface  waters 
it  may  be  produced  by  the  action  of  a  fungus  Cronothrix  (Brown). 
(2)  The  nitritL^B  fo'und  in  deep-well  water  may  he  the  result  of  tlie 
reduction  of  nitrates  normally  present  in  the  soil  and,  consequently,, 
in  no  way  represent  organic  pollution.    One  of  the  chief  ohjectiona 
however,  is  that  n  cheniicul  analysis  does  not  reveal  the  nature  of  the 
org-anic  matter,  whether  of  ve{,'etjible  or  annual  origin.     Admitting 
that  a  certain  water  contains  an  escesa  of  organic  matter,  the  quea- 
tioQ  arises,  Does  this  organic  matter  represent  Imrmleua  vegetables  c 
dangerous  sewage?    The  chemist  cannot  answer  lliis  question  with 
certainty  which  would  preclude  a  'Toasonabfe  doubt."    Yet  a  watei 
contaminated  even  with  large  nmounta  of  vegetable  matter,  while  na 
the  beet  kind  of  water  to  drink,  is  nevertheless,  free  from  danger. 
ia  true,  that  if  the  ammonia  on  distillation  is  given  off  rapidly  aad^i 
the  nitrites  and  chlorine  are  exceeeive,  the  indications  that  the  organi^^l 
matter  is  derived  from  sewage  are  reasonably  clear,  but  the  rtipidity^^ 
with  which  ammonia  even  from  the  aniiuaJ  matter  la  given  off  is  ocly 
comparative  and  there  is  no  way  of  gauging  it,  while  a  correct  Into^       , 
pretatioD  of  the  excePBive  amount  of  chlorine  as  compared  with  the 
normal  clilurLuc  standard  of  that  particular  hieality  presupposes  a 
previous  study  of  unpolluted  watera  which  is  seldom  made  and  which 
often  cannot  he  made. 

The  other  objection,  one  of  a  much  more  serious  nature, 
that  water  may  be  organically  pure  and  yet  contain  gcmia  of  dieease.^ 
Instances  are  cited  by  a  number  of  authnra  showing  that  water- 
BupplicB  pronounced  on  chemical  evidence  tn  be  above  suspicion  have 
been  proved  to  have  caused  serioug  epidemics  of  tvphoid  fever  ox 
dysentery.  Thus  Dr.  Thronh.  in  his  well-known  book  on  'TV'ater  and 
Water-euppliea,"  cites  a  number  of  such  infitances. 

The  water  from  the  river  Ouse,  below  where  it  receives  the  sew* 
of  Buckingham,  to  which  an  epidemic  of  typhoid  fever  was  attrib- 
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Bted,  was  analyzed!  by  die  public  analj'st,  who  reported  that  it  "does 
not  appear  from  the  analysia  to  contain  sewage  matter." 

The  Beverly  water-supply,  which  became  polluted  with  infected 
Bewage  from  an  aeyluin,  giviiig  rise  to  a  typhoid  epidemic,  was  pro- 
nounced by  the  chemist  to  he  "of  a  vtry  high  degree  of  purity,  and 
eminently  Editable  for  drinking  and  domestic  purposes." 

AnalyBEB  of  water  from  tlie  sf wage-polluted  Trent  showed  that 
"tliere  is  co  evidence  of  tlie  product  of  eewage  contamination." 

The  well-water  su[>|)]ying  Houghton-le-"^pripg  becaniie  contami- 
nated with  sewage  from  a  famit  causing  a  eudden  outbrfak  of  typhoid 
fever.  The  chemist  who  anntyzcd  the  water  reported  that  "this  water 
IB  very  free  from  indications  of  organic  impurity.  .  .  ,  It  is  a 
good  water  for  drinking  purpoBcs." 

The  reason  for  this  evident  failure  on  the  part  of  the  chemist  to 
detect  dangerous  pollution  is  not  ilifficuU  to  Snd.  A  generally  pure 
water  may  become  contaminated  with  an  amount  of  aewage  too 
small  to  give  evidence  of  its  presence  when  dihited  with  several  mil- 
lion pallona  of  water,  yet  this  eniall  amount  of  wwage  njay  contain 
numerous  Epccific  gerniB  the  presence  of  which  cannot  be  detected  by 
a.  chemical  analysis.  Again,  tlie  sewage  may  have  undergone  com- 
plete oxidation  and  the  end-products  taken  up  by  the  plants,  leaving 
no  perceptible  evidence  of  the  pollution,  while  many  of  the  specific 
germs  which  have  been  present  in  the  original  sewage  remain  viable 
and  capable  of  causing  disease. 

However,  the  employment  of  chemical  analysis  for  coraporing 
different  waters  in  the  same  locality  or  &  certain  water  at  different 
timM  is  of  nndoubted  value.  In  this  connection,  the  data  obtained 
by  a  chemical  analysis  are  both  accurate  and  valuable.  Also  in  the 
study  of  filtration,  especially  of  the  elow  isand  type,  chemical  analy- 
sis of  the  raw  water  and  effluent  made  from  time  to  time  fumishea 
valuable  evidence  of  the  efficiency  of  the  filter  in  removing  turbidily 
and  color,  and  bringing  about  the  nitrificatlDn  of  organic  matter 
which  is  the  esscnfial  feature  of  this  process  of  water-purificatton. 

Bacteriological  Examination. — With  the  advent  of  bacteriology, 
and  eepecifllly  after  the  intrnJuction  of  Koch's  plate  method  of  iso- 
lation of  bacteria,  the  hopes  of  the  sanitarian  had  been  revived.  It 
waR  supposed  that  at  last  we  have  a  method  by  means  of  which  we  may 
detect  the  Bpecific  causes  of  disease  in  water,  and  thus  plnce  the  ex- 
amination of  water  on  the  aame  certain  hnaia  aa  the  detection  of 
poisons.  With  the  knowledge  that  t\*phoid  fever  ia  nsunllv  caused 
by  the  drinking-water  and  after  the  discovery  by  Kodi  that  cholera  la 
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of  fiimilar  origin,  it  was  expected  that  the  typhoid  bacilli  acd  the 
cholera  spiriUa  could  be  detected  in  the  Buepectcd  water.  Unfortu- 
iiately,  diaappointnient  followed  all  attempts  in  this  direction.  It 
snoQ  Iwcame  wiiient  that  while  a  certain  water  had  been  the  cause 
of  either  a  cholera  or  tj-phoid  epidemic,  as  establiahed  liy  alt  evidence 
at  hand,  neither  the  cholera  spirillum  nnr  the  typhoid  bacillus  could 
be  detected  in  such  waters.  The  cause  for  this  failure  was  found  in 
the  great  predominance  of  water  bacteria  which  overgrow  and  obscure 
the  few  specific  parasites,  rendering  their  discovery  imposaihle.  The 
effort  may  he  eompflred  to  looking  for  &  needle  in  a  haystack.  While 
not  entirely  abandoned,  the  sc-arch  for  specific  micro-orgauiems  has 
□ot  been  made  tlie  O'bjcct  of  routine  examinations;  &nd  until  some 
satisfactory  method  is  deriecd  by  which  the  saprophytic  bacteria  may 
be  entirely  eliminated  and  the  number  of  the  specific  micro-organisms 
increa&ed  so  as  to  have  tliem  present  in  very  email  quantities  of  ilie 
water,  the  bacteriologist  must  depend  upon  other  data  upon  wliich  a 
conclusion  as  to  the  quality  of  the  water  may  he  reasonably  based. 
It  was  thought  for  a  time  that  the  number  of  hncteria  in  the  water 
could  ser\'o  as  an  index  of  pollution,  and  a  number  of  standards  of 
bacterial  pnritj'  have  been  suggested  by  various  authors.  Thus,  Koch 
considers  100  bacteria  per  cubic  centimetre  ae  the  safe  limit  for  Llrink- 
ing-water;  lliquci  raises  the  etaodard  to  lf>00;  Crooltshank  agrees 
with  this  standard,  while  Mac4  and  Migula  claim  that  350  to  500 
bacteria  is  tlic  highest  limit  for  a  good  drinking-water.  These  or  any 
other  arbitrary  standards  baaed  on  mere  number  of  bacteria  are  as 
fallacious  as  the  "standards"  proposed  from  time  to  time  for  nmnio- 
jiiaB,  nitrites,  nitrates,  etc.  The  number  of  bacteria  in  wister  will 
vary  greatly  with  the  medium,  the  reaction  of  the  medium,  the  longth 
of  time  the  colonies  are  allowed  to  develop,  dihition.  etc.  And  there- 
fore, number  alone,  while  indicating  the  presence  of  organic  matter, 
does  not  necessarily  show  that  the  wntcr  contains  pathogenic  gernia. 
This  fact  can  be  more  Tcadily  ascertained  by  determining  the  num- 
ber of  bacteria  which  develop  on  bile-agar'"  at  body  teraperatiare  and 
the  pregenrc  or  nbsenee  of  bacillus  coli. 

Dr.  De   Chaumont"  classifies  water  under  the   four  head?  of 
Pure  and  Wholesome  Water,  Usable  Water,  Suspicious  Water,  and 

^TWbilfrngar  mediiiTn  i»  prepare<l  According'  to  the  followinE  fontiala: — 

Aptir 1.5  (yms. 

f^ojiuin   taUr&cbol&te    .I     " 

Peptone 2.0    " 

Water 100     c  t 

Till!*  is  prejiJiipil  HA  uMinl  nnO  1  p"  cpnt.  Uctose  added. 

"PatkcB'  Ej^giene,  vol.  i,  pp.  103-lOS. 


EXAMINATION  OF  WATER. 


98 


Impure  Water.     The  charactere  of  these  waters  are  arranged  in  a 
series  of  tables,  the  essential  details  of  which  arc  given  in  Table  XIV. 


Tablb  XIV. 


POBB 

USABLI 

Bnspicious 

Ihpitrk 

Watxb. 

Watxb. 

Watek. 

Watbh, 

Chxkicai. 

COXSITTCSMTS. 

I. 

II. 

m. 

IV. 

Farts  in  10O,00a 

Parts  in  100,0(0. 

Parts  In  100,000. 

Pnrta  In  tOO,OOa 

Cblorine  Jo  Bolution  . 

Under  1.4000 

Under  4.3867 

4-7 

Above  7.1428 

Solids           "   total     . 

"      7.1438 

"    43.8571 

48-71 

"    71,4385 

"               "  volatile 

"      1.4000 

"      4.2857 

4r-7 

"      7.1488 

Ammoni&,  free  or  sa- 

Hdc 

"      0.0030 

"      0.0050 

0.0050-0.0100 

"      0.0100 

AmmoDJa,  albumitioid 

"      0.0050 

"      0.0100 

0.0100-0.0126 

"      0.0125 

Nitric  acid  in  nitrates 

"      0.0828 

"      0.5000 

0.5-1.0 

"       10000 

"          "  nitrites 

Nil. 

Nil. 

0.0500 

"      0,0500 

Nitrogen  in  nitratea    . 

"      0.0140 

"      0.1129 

0.1243-0.2373 

"      0  2415 

Total  nitrogen  .     .     . 

"      0.0830 

"      0.1252 

0.1355-0.2405 

"      0.2601 

Oxygen   araorbed  hy 

permanganate    and 

acid  within  half  an 

hoar  at  140o  P.  .     . 

"      0.0350 

"      0.1000 

0.1000-0.1900 

"      0.1500 

Total  hardness  .     .     . 

"      8.6 

"    17.8 

Abovcl7.0 

"    28.6 

Permanent  hardness . 

"      8.0 

"      5.7 

"      6.7 

"      8.7 

Phosphoric     acid     in 

pboaphatea     .     .     . 

Tncf». 

Traces. 

Heavy  traces. 

Iloary  traces 

Snlphuric  acid  in  snl- 

" 

Under  3.000 

Above  8.000 

Above  4.2857 

Heavy  metals    .     .    . 

NU. 

Tnw^. 

Traces. 

/  Any  exwjpt 
(       Iron. 
Present. 

Hrdrogen  sulphide    . 
Alkaline  salphides 

Nil. 

Nil. 

Physical  Charactcbs. 
No.    I.  Colorless,    or    bluish    tint; 
tranHpamt,  sparkling,  and  wi>ll  aer- 
ated;   no  sediment   viMibb^  t"  naked 
^e;    no  bdmU;    tairte  palatab)«. 

Xo.  II.  Coiorie^^.  or  "lijrfc'lT  gi**^- 
ish  tint;  traiuparmt,  xfttrklini^.  and 
veil  aerated:  no  wn^ji^a/l^  martyr. 
or  dae  em«fly  iteparated  by .  e^iar^t 
filtration  'it  *a^i4*nfXi  JUt  *a^ll; 
taste  palataUe. 

Xo.  m.  T^How,  tjT  rtr'.uff,  ?r»*ti 
color;  tnrbtd;  ^n^emiiibj  ta^'Ur  f/«- 
•idrrable;  no  wto^ll.  b<it  r*n  oiat'k^. 
taete. 

So.  IT.  C.eJltfr,  tt-tif.'r  •>-  }jf'rwnr 
tnrbid.  and  »9t  ^^^tTr  ^.thAmj  r.j 
ecttr>«  ShntJA*:  iariK  ant^.mt  '.1 
satTwnd^  Hatter;  wrj  narttMt  nee*  .. 
or  taste. 


MK-nOtWOI'llAI,    <"HAHA<-Tr.l!», 

Xfi.  I.  .MlnTal  matter;  v-K'ta t<l'- 
f<inn<t  with  tttdmhTouif :  iBrjrt:  animal 
f'jmm,  no  tirii»n'v:  tt^hrin. 

So.  II.   Jfame  a*  N'l,  I. 


So.  in.  V*2»*a',[*;  »n4  »r.iti.al 
t'.nr.t  tt.'/i*  or  !*'»*  ;«U  %tA  "oi//*]***- 
'itfpittif.  4ff>ri»;  fifjif*»  oi  »  'A.'r..\y  :r 
o'.'r*^  r^\^.t^^f^  oi  t.o'i'*  f*f  .1* 

So     fV      RftA'^Y.a    '.f    >tty    ';tA 

't~.TTt        BTIV*r'.T     1»7»^.4V*    »ft^     »ftt 
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Hethoda  of  Water  AnalysiB.  —  TriiDiDiTY.  —  Tliie  may  be  de- 
termined eitlier  by  the  platinum  wire  method  or  by  compariaou  of  the 
eampli?  Ti'ilh  knowii  cjuantitiee  of  silicH  suaficntled  in  water.  The 
standard  of  turliidity  adopted  by  the  United  titatae  Ueologieal  Survey 
is  "a  water  which  contaiiis  100  parts  of  silica  per  tniUjon  in  such  a 
state  of  finciicfis  that  a  bright  platinum  wire  one  Tuilllmetre  in  <hani- 
eter  can  just  he  seen  when  the  crentre  of  the  wire  is  100  millimetres 
below  the  surface  of  tlie  water,  and  the  eye  of  the  observer  is  1,3 
metres  above  the  wire.  The  obsei-vatJou  being  made  in  the  iniddie 
of  the  day.  in  the  opt-n  air.  hut  not  in  sun-light,  and  in  a  vessel  that 
the  yidea  do  not  shut  out  the  light  eo  as  to  influc-nce  the  results.  The 
tnrbidity  of  suth  water  shall  be  lOO."'".  To  carry  out  tliis  method,  a 
wooden  rod  5  feet  long  nod  1  inch  square  ia  taken  tind  a  small  j>lati- 
num  wire  1  inillimetre  in  diameter  inserted  about  1  Inch  from  the 
end.  The  rod  ia  then  graduated,  the  mark  of  100  being  pbired  at  a 
distance  of  100  millimetres  from  the  centre  of  the  wire.  The  inb'i'- 
mediary  gradnations  are  made  according  to  a  table  fumi&hed  by  the 
United  States  Geologiea!  Survey  (Circular  No.  8,  1902),  The  mark 
on  th&  rod  fit  which  the  platinum  wire  vanishes  ia  the  turbidity  lu 
parts  per  million.  The  silica  method,  which  ie  much  more  convenient, 
consists  of  ft  standard  suspenaion  of  one  gramme  of  dried  diatoma- 
ceoua  earth  in  one  litre  of  distilled  water.  This  represents  a  turbltiity 
of  1000  parts  per  million.  From  this  stock  suspension,  utandardg  for 
cotnparisnn  are  prepared  by  diluting  certain  qnantiliee  with  distilled 
water.  Thus  1  c- c.  diluted  with  100  c- e.  of  water  equals  a  turbidity 
of  10  part?  per  million.  The  comparison  is  made  in  100  c.  c.  Nessler 
tubes  or  glass-stoppered  bottles. 

Siffnificarifp. — Turbidity  ie  objectionable  from  an  esthetic  stand- 
point, although  highly  turbid  water  may  be  entirely  wholesome,  and 
vice  versa.  However,  no  one  likea  to  drink  muddy  water,  and  for  this 
reason  turbidity  enters  as  an  important  factor  in  determining  the 
quality  of  a  given  water  or  in  deciding  upon  the  desirability  and 
methods  of  flltration. 

Color. — The  color  of  a  water  is  determined  by  comparing  100 
c.  e.  of  the  aample  with  an  equal  <-]uantity  of  a  standard  prepnrtN]  from 
a  solution  containing  l.SiC  grams  of  potassium  platinic  chloride  per 
litre.    This  solution  has  a  color  of  ."lOO. 

Significance. — Color  in  water  haa  the  same  gignificance  as  tur- 
bidity, and  unlcBB  due  to  organic  or  inorganic  impurities  such  «■ 

■|{4'IKirt  nf  f'nmitutlni'  lOij  Pttindnrd  ^fcthol(U  of  Water  Anilyaia,  Amer- 
ic«n  Pubiic  lleultli  Asaociiition,  1005. 
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tevage  or  tlyes,  has  no  effect  i>n  the  qdslity  of  the  water  from  a  pn»ly 
hygienic  6taD*lpomt, 

Odob. — The  odor  iS'  detennmed  by  Tiolently  shaking  a  bottle  half 
full  of  the  sample  a:nl  then  Bttietling  it.  The  odor  generated  by  heat- 
ing is  determined  as  follows :  Ahoiit  150  c.  c.  of  the  sample  are  poured 
into  u  4:00  c,c.  beaker.  The  heaker  is  covered,  placed  on  a  hot  jdate^ 
and  heated  to  juBt  below  boiling.  The  beaker  is  Uien  sliaken  and  the 
odor  detected  by  the  smell. 

Sifjnifimnce. — The  odor  of  water  may  indicate  its  source  aa  well 
as  the  presence  of  sewage.  Objeclionahle  odors,  however,  may  be 
caused  by  certain  niicro-orj^ni?uis.  Thns,  a  ''fishy"  odor  is  caused 
by  Uroglenn,  an  "aronnntic"  or  ''rose  geraniuiu"  odor  by  AaiefioneVa, 
and  a  "pig-pen"  odor  by  Anahens,  A  very  diaagreeabk  odor-is  caused 
also  by  Vri^noihrlr, 

Total  Souds. — This  is  determined  by  evflporating  100  c.c.  of 
the  water  in  a  weighed  platinum  dish,  drying  the  residue  in  an  oven 
at  105°  C.  for  thirty  minutes,  and  then  weig'hing.  The  weight  of  tlie 
residue  in  milligrams  equals  parts  per  million. 

Orgasic  Nitboubn, — The  presence  and  amount  of  organic  nitro- 
gen in  a  given  water  are  determined  as  free  ammonin,  olbiiniinoid  am- 
monia, nitrites,  and  nitrntes.  These  suhstances  represent  the  various 
stages  of  decomposition  wliieh  organic  nitrogen  undergoes  in  ite 
transformation  from  a  complex  to  a  simple  compound. 

Feee  Ammonia. — This  is  determined  by  distilling  500  c.  e.  of  the 
sample  in  a  flask  connected  with  a  condenser.  The  diatillate  is  col- 
lected in  g[aB3  cylinders  {Xessler  tubes)  and  n  emsill  amount  of 
Nessler  reagent-'  addr-d  and  the  distillate  compared  with  standards 
prepared  by  adding  definite  quantities  of  ammonium  chloride  to  pure 
water.  As  a  rule  150  c.  c.  of  the  first  distiUatG  contain  all  of  the 
free  ammonia. 

Albuminoid  Ammonia. — After  the  free  ammonia  is  distilled  off, 
the  distillation  is  interrupted  and  50  c. c  of  nn  alkaline  solution  of 
potassium  permanganate'^^  flddcd.  The  distillation  is  reSumpd  and 
carried  on  until  four  or  five  Nessler  tubes  are  collected.  The  distil- 
late in  each  tul'e  is  then  fronted  as  above, 

NcTRiiTS. — One  hundred  c.  c.  of  the  eainple  are  decolorized,  if 

■Thifl  rewcDt  rratrts  with  minut*  rj«Rntities  of  nmmoni^.  It  i?  made 
bv  dis4t>lvin^  iH)  ^\-a«.  ai  \w\a»v\am  indidfi  in  water  and  ndiJiTi;;  a  RAtumted 
Rolution  of  mcreiirie  cKlnride,  enough  to  produce  a  p^rmuucnt  precipit&te. 
iOn  c.  c  of  a  .'ift-per-c^'Ht.  wlution  of  potaaaiuiij  hydiate  aie  wMtd,  aud  th* 
w1io1«  dihltMl  tn   tint'  litre. 

"Tliis  is  prepared  by  disiii>)viTi^  300  gma.  of  notaBnium  hydroxide  and  & 
pne,  of  potflSKJiim  [>frmnngAiiAt«  in  a.  liti^  of  distilled  water. 
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necesaary^  with  aluminum  hydrate  and  poured  into  a  100  e.  C-  Nesaler 
tube.  To  this  are  acided  1  c.  c.  of  siilplianilic  acid  sohition  (8 
grammes  of  eulphanalic  acid  in  1000  c,  c.  of  dilute  acstic  acid,  specific 
gravity  1.04)  and  1  c,  c.  naphthylamine  solution  (5  graitiinea  of 
naphthvlamine  in  1000  c. c.  of  dilute  acetic  acid).  The  tiibe  ia  cot- 
ered.  allowed  to  etand  for  ten  minutes,  and  the  resulting  pink  color 
compared  with  Btandarda  containing  definite  amounts  of  sodium 
nitrite  in  solution;,  the  standards  having  been  treated  in  the  &aiue 
maimep  as  the  sample, 

"Situates. — Twenty  c.  e.  or  less  of  the  sample  are  evaporated  on 
a  water-bath  and  the  residue  treated  with  1  e.  e.  of  phenolsulplionie 
acid  (phenol,  30  grammea;  coneentrated  sulphuric  acid,  370 
grammes).  About  10  c. c.  of  water  are  added  and  enough  ammonia 
to  render  the  liquid  alkaline.  The  liquid  is  then  transferred  to  a 
100  e.  c.  Nessler  tube,  distilled  water  added  to  the  100  c.  e.  mark,  and 
the  yellow  color  matched  with  standards  containing  definite  amounts. 
of  potassium  nitrate,  and  treated  ag  above. 

iSiijnip'cance. — With  the  exception  of  deep  waters,  whicli  may 
cotitftin  large  amounts  of  nitfogen  as  free  ammonia  (due  to  reduction 
of  nitrates)  and  still  he  pure^  the  presence  of  excessive  quantities  of 
organic  nitrogen  indicates  pollution.  An  excess  of  free  nmuionia 
(above  0.06  parts  per  million),  especially  if  nitrites  are  present, 
points  to  recent  pollution,  while  an  excess  tif  nitrates  (above  .2  parts 
per  million  for  surface-walcrs  end  2  parts  per  million  for  ground- 
waters) points  to  paat  pollution.  As  to  albuminoid  ammoniflj  fl'ank- 
lyn  hnklp  that  if  the  water  contains  above  0.10  per  million  it  begins 
to  be  very  suspicious,  and  if  over  0.15  parts  per  million,  it  should  be 
condemned  nhsolutely.  This  standard  is  regarded  by  Mason  aa  too 
rigoroua. 

OsTOEN  CoNauMED.^ — Ouc  hundred  c.  e,  of  the  sample  are  meas- 
ured into  a  flask,  10  c.  c.  of  dilute  snlphuric  acid'"  and  10  c.e.  of 
Bolutinn  of  potassium  permanganate'*  added;  the  flask  is  then  placed 
in  a  bath  of  boiling  water  and  kept  there  for  exactly  thirty  minntoa. 
At  tbe  end  of  that  period,  the  flask  ia  removed,  10  c.  c.  of  animonium 
oxalate  goKition-'*  addod,  atid  the  clear  fluid  titrnted  with  the  stand- 
ard permanganate  solution  until  a  faint  but  distinct  color  is  obtained- 


"One  part  of  siilphiirie  odd  iv  3  pnrt*  of  diRttn?)!  water, 

*'TliErt  standard  adlulinn  covtaiuti  0.4  pni.  of  imtuBsium  pormrni^nntc  io 

one  litre  of  Llistilled  Wilter, 

^Tfais  aoCutiop  leonUiiiH  OJSR  gm,  nf  nmTnonium  oxBlatp  in   one  litrft 

One  c.  c.  oi  this  aolution  sbould  nrutnilise  one  o.  o,  of  the  permanganate. 
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Each  cubic  centimetre  of  the  atundartl  pennanganate  in  excess  of 
the  oxalate  solution  represents  O.UUOl  gram  of  oxj'fjen  eonaiinied  by 
the  sample.    This,  multiph'pd  by  10,  oqiiab  parts  per  million, 

Sfgnificance. — Thie  deter  ruination  ic<]icatc8  the  prc&ence  of  or- 
ganic carbon.  If  the  osygen  required  ia  high  and  the  ammoniae  ox- 
ceseivtf.  the  indications  are  tliat  the  poUution  is  of  vegetable  origin; 
while  if  the  ammonias  are  high  and  the  oxygen  reijuired  low,  tlie  pol- 
lation  is  m  aU  probability  aniiital  in  character. 

Chlorine. — Solutions  required:  1.  Standard  silver-nitrate  solu- 
tion. To  1  litre  nf  pure  distilled  water  add  4.783  grammes  nf  pure 
silver  nitrate  (AgNO^).  One  cubic  centimetre  of  this  solution  ia 
equivalent  to  1  miHigramme  of  chlorine.  S.  Potiiasium-chromflte  solu- 
tion. A  10-per-cent.  solution  of  iwtaaaium  chromate  (K,CrO,)  in  dia- 
tilJed  water  free  from  chlorine. 

Process:  To  100  c. c.  of  the  water  to  be  tested  add  a  few  drops 
of  the  iKitasBium-chromate  solution,  and  then  run  tn  the  silver-nitrate 
solution  from  a  graduated  burette,  adding  it  drop  by  drop  and  stirring 
the  wator  continually  with  a  kIssb  rod.  Continue  until  a  faint  but 
penuunpnt  orange-red  tint  lias  bsen  produced,  ehowing  that  all  the 
chlorine  has  been  combined  witli  the  silver,  the  perfiisting  reddish  tint 
being  due  to  silver  chromate.  The  number  of  cubic  centimetre*  of 
eilver-nitrate  solution  used  indicate  tlic  number  of  milligramuiea  of 
chlorine  in  100  c.  c.  of  the  water,  or  the  parts  per  100,000 ;  this  multi- 
plied by  10  gives  tlie  number  of  milligrammes  of  chlorine  in  1  litre, 
or  parts  per  million.  If  liie  water  contain  but  little  chlorine,  tlie  test 
will  be  more  accurate  if  2rrO  c.  c.  of  the  water  be  tirat  evaporated  over 
a  B'ater-bath  to  about  50  c. c.  before  proceeding  as  above:  four  timea 
the  re&ult  will  then  give  the  number  of  niiltigrammoa  of  chlorine  in 
I  litre.  -Should  it  be  desired  to  expreiss  the  proportion  in  terms  of 
sodium  chloride,  multiplv  the  result,  oht-iined  as  above,  by  1.643;  or 
make  up  the  ailver-nitrate  solution  by  adding  2.905  grnnimes  to  the 
litre,  each  cubic  centimetre  of  (his  solution  being  then  equal  to  1  milli- 
gramme of  sodium  chloride. 

Significance. — Chlorine,  or  its  compounds,  when  present  in 
drinking-water,  indicates  generally  sewage  pollution.  It  is  true  that 
chlorine  may  he  in  excess  in  water,  and  the  latter,  nevertheless,  be 
entirely  free  from  sewage  or  urine,  but  this  ocntra  only  where  there  is 
a  natural  deposit  of  elilorine  compound  in  the  soil  from  which  the  sup- 
ply is  drawn.  If  communication  with  the  sea  or  aalt-deposita  is 
excluded,  the  chlorine  may  be  asBumed  to  be  due  to  the  inflow  of 
Beware. 
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HiRDi'TSS.^ — Solutions  required:  1.  Soap  Bolution.  Dissolve 
about  10  grammeB  of  Caetile  or  soft  soap  in  1  litre  of  weak  (35  per 
cent.)  alcohol.  3.  StandHrd  lime  Bolution.  Dissolve  1.11  gnimiiiea 
pure  calcium  chloritle  in  1  lilro  of  distilled  water.  One  cubic  eonti- 
metre  of  this  solution  is  equivalent  to  1  m.  g.  of  calcium  carbontite 
(CaCO^).  Process:  First,  find  how  much  of  the  soap  solution  is 
ucwlfd  to  mnke  a  lather  with  100  c.  c.  of  distilled  water,  ae  follows: 
Place  the  water  in  a  flask  holding  about  S50  c.  c.  and  run  in  the 
Boflp  solution  from  a  burette,  a  few  drops  at  a  tirae^  corking  and  shak- 
ing the  flask  well  after  each  addition.  The  lather  should  have  a  depth 
of  al.»out  one-foiirtli  of  an  inch,  and  phnijld  iie  pcrmaneut  for  at  least 
live  minutes.  Then  gtandatdize  the  soap  sftdntion  by  diluting  5  c- C'- 
of  the  standnid  lime  solution  to  300  c.  C-  with  distilled  water  and  find- 
ing how  THony  cubic  centimetres  of  the  sotip  solution  are  neceswury  to 
make  a  pernianent  latlier  with  it.  This  quantity,  less  the  number  of 
cubic  centimetree  needed  to  make  a  lather  with  the  100  c,  c.  of  dis- 
tilled water,  reprcsenta  the  araoimt  of  so-ip  &oUition  that  will  neutral- 
ize 5  m.  g.  of  calcium  carbonate  nr  ita  equivalent.  Lastly,  determine 
in  the  same  way  the  numbe-r  of  cubic  centimetres  of  eonp  Bolution 
necessary  to  make  a  permanent  lather  with  100  e.  c.  of  the  water  to  he 
examined;  subtract  the  quantity  necesMry  for  100  e.  c.  distilled  water 
and  estimate  the  amount  of  calcium  carbonate  or  its  efjuivalents  pres- 
ent, as  follows:  For  esample,  it  takes  2  c.  c.  of  soap  solution  to  make 
a  lather  with  the  distilled  water  and  12  c.  c.  with  the  diluted  Hme 
solution.  Then,  12  —  3^10  c.  c.  =  5  m.  g.  calcium  carbonate,  and 
cflcli  cubic  cen(imefrc  of  the  snap  aolutinn  ^  O.fi  c.  c.  of  the  stimiard 
lime  nolution,  or  O.S  m,g.  calcium  carbonate.  Consequently,  if  lOO 
c.  c.  of'  the  water  examined  roc|uire  17  c.  c.  of  so/jp  atilution,  it  must 
contain  (17  —  S)  X  0.5=^7.6  m.  g.  ealcimn  carbonate  or  it3  efjuiva- 
lent,  and  1  litre  of  the  water  contains  75  m.  g.  calcium  earhonate. 

Lrad,  Coppeb,  and  Thon. — To  50  or  100  c.  c.  of  the  water  in  a 
white  porcelain  rlish.  or  in  a  tall  glass  jar.  over  white  pnpcT,  add  a 
fpw  drops,  of  amuinniiim  »ulplud<?, —  (NlT^l-jB,  A  dark  coloration 
or  precipitate  indicBt«  the  presence  of  cither  lead,  copper,  or  iron,  due 
to  the  formation  of  (be  respective  sulphide.  Then  add  a  few  drops  of 
hydrochloric  acid  (Iirt).  If  the  color  disappear,  iron  only  ia  pres- 
ent ;  if  it  persist,  lead  or  copper  ia  present.  In  the  latter  case,  add 
a  few  drops  of  acetic  acid  and  about  1  c.  c.  of  a  strong  sohitinn  of 
pure  j)otngsiuni  ^-yanide.  If  the  color  dieappear.  it  is  due  to  copper; 
if  it  remain,  lead  is  present.  If  lead  only  is  present  in  the  water,  the 
above  leet  will  detect  Vio  grain  per  gnllon.     The  above  test  may  be 
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"corroborated  aa  follows:  Partly  fill  tn-o  test-tulies  with  the  original 
vatiir;  to  one  aild  a  Itlttc  poUissium-chrotiiate  tsolution;  aa  opacity 
and  the  deepening  of  the  color  to  a  canary  jttlow  indicatee  lead.  To 
the  second  add  a  drop  of  dilute  Uydrocliloric  acid  aiid  a  few  drops  of 
potassiiuii-ferrocjanide  solution;  a  blue  color  indicatee  iron,  eittier 
ferrous  or  ferric;  a  bronze  or  a  mahogany-i-ed  color  indicatoa  copper, 
QuaDtitative  tests  for  the  ahove  metals  may  be  made  by  iiinking 
standard  soEutioiis  oi  tlie  respective  eleinentB,  treating  a  measured 
quantity  of  the  original  water  with  the  proper  reagent,  as  indicatedj 
and  comparing  the  ■color  produced  with  that  given  by  a  definite  quan- 
tity of  the  respective  standard  solution. 

Phosphates. — Solution  n-qiiired,  ammonium  tnolybdate:  Dis- 
Bolve  10  graromes  of  ciolybdic  anliydride  in  41.7  c.  c.  of  ammonia 
(NU,HO), — sp.  gr.  0.9(3, — and  pour  slowly  into  135  e.e.  of  nitric 
acid  (H?IO,),^-flp.  gr.  1.S0;  allow  to  stand  in  a  warm  place  for  seY- 
eral  days  till  clear.  Process:  sllg-htiy  acidify  'lOO  c. c.  of  the  water 
with  nitric  acid,  evaporate  to  about  50  c.  c,  add  a  few  drops  of  ferric 
chloride  (FejClg)  and  ammonia  in  slight  cxceas.  Filter,  disaolve  the 
precipitate  in  the  eraalleFt  possible  quantity  of  nitric  acid,  and  evap- 
orate to  5  c.  c.  Heat  nearly  to  boiling;  add  3  c.  c.  of  animoniuni- 
molybdate  solution;  keep  eolution  warm  for  one-half  hour.  If  there 
is  an  appreciable  quantity  of  precipitiitc,  collect  it  on  a  email,  weighed 
filter-paper,  wash  with  distilled  water,  dry  at  IDO"  F.,  and  weigh. 
The  weight  of  the  precipitate  multiplied  hy  0.05  gives  the  amount 
of  plioephntcs  ag  PO,  in  the  TiOO  c,  c.  of  water. 

B&cteriolo^'CBl  Examination. — Thf  following  method  of  proced- 
ure hae.  been  recommended  by  the  committee  on  laboratory  methods 
of  the  American  Public  Health  Association: — 

Media. — Th&  standard  medium  for  deteiTuining  the  number  of 
bacteria  in  water  shall  he  nutrient  gelatin,  and  for  polluted  waters. 
which  cannot  bp  pliitpd  pmmptly  after  collection  agar  may  be  Huhsti- 
iuled.  All  variations  from  these  two  media  shall  be  considered  as 
special  media.  If  any  medium  other  than  standard  gelatin  is  used, 
this  fact  shall  be  stated  in  the  report.  For  general  work  the  standard 
reartion  shall  be  I  per  cent,  at-id,  but  for  long- con  tinned  work  upon 
water  from  the  same  eo\ircc  the  optimum  reaction  shall  be  ascertained 
hy  experiment  and  ibercaftcr  adhered  to.  If  the  reaction  ijsed,  how- 
ever, is  different  from  the  standard,  it  shall  he  bo  stated  in  (he  report. 

Procedure. — Shake  at  Icnst  twenty-five  timcB  Ihc  bottle  wbich 
contains  the  sample.  Withdraw  1  c.  c.  of  the  sample  with  a  sterilized 
pipette  and  deliver  it  into  a  sterilized   Petri  dish  10  centimetres  in 
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diameter.  If  there  ie  reason  to  suspect  that  the  number  of  bacteria  is 
more  than  200  per  cubic  centimetre,  mix  1  c.  c.  of  the  sample  with 
9  c,  c,  of  sterilized  tap  or  distilled  water,  and  bo  on.  Shake  twenty- 
live  times  liud  measure  1  c.  c.  of  the  diluted  sample  to  a  I'etri  dish. 
If  a  higher  dilution  is  required,  proceed  in  the  same  niannef,  e.if.. 
1  c.  c.  of  the  sample  to  y9  c.  c,  of  sterilized  water,  or  1  c.  c.  of  the  once 
diluted  sample  to  99  c.  c.  of  sterilized  water,  and  so  on.  Id  the  case 
of  an  unknown  water  it  is  advisable  to  use  eeverdl  differcut  dilutions 
for  the  same  sample.  To  the  liquid  in  the  Petri  dish  add  10  c.  c.  of 
standard  pehitin  at  a  temperature  of  about  30°  C'.^  or  10  c.  c,  standard 
agar  at  a  temperature  of  iibout  40°  C,  Mix  the  medium  and  water 
thoroughly  by  tipping  the  dish  back  and  forth,  and  spread  tlie  con- 
tents equally  ovit  tlie  botlom  of  the  plate.  Allow  the  gelatin  to  cool 
rapidly  on  a  horizontal  surface  and  tranafer  to  the  80°  C.  incubator 
ae  aonn  ne  it  is  hard.  Incubate  the  culture  for  fnrtv-eight  hours  at  a 
temporatiire  of  2Q°C.  in  a  dark,  welUventilated  incubator  where  thp 
atmoBphere  is  practically  Baturated  mth  moisture.  After  this  period 
of  incubation  place  th&  Petri  dish  on  a  glass  plate  suitably  ruled,  and 
comit  the  colonics  with  the  aid  of  a  lens  which  magnifiee  at  least  five 
diametere.  So  fqr  aa  pracficiible,  the  tiumber  of  colonies  upon  the 
plate  shall  not  be  allowed  to  exceed  300.  The  whole  number  of  col- 
onies upon  the  plate  shall  be  counted,  the  practice  of  counting  a 
fractional  part  being-  resorted  to  only  in  case  of  necessity. 

When  ag:ar  is  used  for  plating,  it  will  be  found  advantageous  to 
use  Petri  dishes  with  pnrous  earthenware  corers  in  order  to  avoid 
the  spreading  of  colonics  by  the  water  of  condensation. 

For  the  detection  of  B.  coli  and  otlier  specific  bacteria  consult 
text-book  on  bacteriology. 


QUESTIONS  TO  CHAPTER  II. 

WATER. 

For  what  purposes  do  people  need  waterT  Why  should  the  supply  be 
pureT  What  is  the  quantity  needed  by  each  person  daily,  and  what  quantity 
should  be  supplied  per  head  in  towns  and  cities  for  all  purposes!  How  may 
wast«  of  water  be  prevented  I  What  is  the  objection  to  the  use  of  water- 
meters  1 

What  is  the  original  source  of  all  fresh  waterT  How  ia  rain-water  usually 
collected  and  storedT  What  are  the  objections  to  underground  cistems!  What 
is  the  only  material  of  which  underground  cisterns  should  be  made! 

From  what  source  do  most  cities  and  towns  derive  their  water-supply? 
What  precautions  must  be  observed  regarding  such  a  source!  Wh&t  arc  some 
of  the  minor  objections  to  the  use  of  river-water!  What  peculiar  diseases 
may  be  due  to  such  water!  What  is  the  most  serious  objection  to  the  use 
'of  river-water  for  domestic  purposes! 

How  does  a  running  stream  purify  itself!  Can  this  self-purification  be 
relied  upon!  Can  it  be  stated  definitely  when  a  stream  once  polluted  becomes 
fit  for  use  again  T  Is  it  safe  to  use  water  from  a  stream  known  to  have  been 
contaminated  by  sewage! 

What  is  usually  the  quality  of  water  from  fresh-water  lakes  and  ponds! 
What  large  city  uses  lake-water  entirely !  What  precautions  must  be  observed 
r^arding  such  a  source  of  supply!  To  what  is  the  offensive  taste  and  odor 
of  water  from  small  lakes  or  storage-reservoirs  often  due! 

Does  water  purify  itself  absolutely  in  freezing!  What  matters  may  be 
found  in  ice!  Are  all  pathogenic  micro-organisms  destroyed  by  freezingi 
What  part  of  ice  is  the  purest! 

What  class  of  persons  usually  derive  their  drinking-water  from  springs 
and  wells!  What  is  the  relative  purity  of  spring-  and  of  well-water!  Why! 
What  changes  take  place  in  diluted  organic  matter  in  percolating  through  the 
soil!  To  what  are  these  changes  due!  What  may  retard  or  check  these 
changes!  Is  water  containing  nitrites  and  nitrates  necessarily  dangerous!  Of 
what  are  nitrites  and  nitrates  an  indication! 

Name  some  of  the  qualities  that  are  deBirable  in  water  for  drinking  or 
domestic  purposes.     When  is  a  water  said  to  be  hard! 

To  what  is  the  hardness  of  water  due!  What  is  the  distinction  between 
"removable"  or  "temporary"  and  "permanwjt"  hardness,  and  what  is  meant 
by  "total"  hardncBsT  How  is  the  degree  of  hardness  determined,  and  upon 
what  docs  the  test  depend!  Describe  the  test.  Why  is  hard  water  objection- 
able for  domestic  use! 
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What  dheQsea  and  deriuigeincnta  at  ht;nltli  1U117  ^x  due  to  hard  water! 
la  the  ovidt'nce  ubauliite  regnrding  all  of  lliiCs^?!  \Vli;it  troubles  may  liirg« 
aBiDUPtit  ffi  auipended  ntitierul  mottec  cimaeT  llow  luuy  sucli  walei"  be  ditri- 
licdl     What  tuiuerai  in  the  water  ie  E'SHL-ntial  In  the  pruvvrtHt 

\Miat  may  be  the  effect  at  large  quaDtjtie«  of  o>:ganic  matter  in  the 
water!  Wbat  in/eclioua  diei^aaea  mny  be  due  tu  impure  drinking-wiiterr  What 
other  orgiiniaiiia  Iminifiill  to  health,  otlier  Ihun  baottria,  may  be  found  in  drink- 
ing-walcrT  KaJnia  aciine  notable  pliiL-ea  Wliefe  epldcniica  baVe  be«ft  UndduLt- 
edly  i-auBc^d  by  impure  driukiug- water.  How  may  a  milk-aupply  bo  Infn'ted 
by  impure  watc^rt  Uuw  tuiglit  a  WAter  be  puUuted  in  dlBtribution,  even  tbuugii 
the  source  be  pure? 

What  L3  the  advantage  of  a  prolonged  storage  of  river-water!  Wiai 
waters  should  ftot  he  slori-d  iti  l<^ad-line<l  tialerus  &r  conveyed  in  lea^len  pipenT 
What  is  the  grBatewt  amount  of  lead  iwrmisHible  in  water? 

In  what  ways  may  water  be  (turifled  oq  a  large  acale!  Ejcpkia  the  process 
of  sand  filtration. 

WLnt  loethods  tuay  itd  lUcd  in  the  hoUse-hold  for  the  puritication  of 
waterT  How  may  th«  water  be  aoft«nedT  How  niuy  diaease  genua  and  uthi-r 
organisiua  in  water  be  deetrcryed'!  How  nuiy  orgiuiie  niatter  be  removcdl 
What  are  6onic  good  filtering  materials!  'rtTjat  are  BOmo  of  the  essenLiat 
fequinttea  of  a  good  hmiiie-filterT  What  U  necessAry  that  eVery  houiie-filter 
may  bo  safe  for  uae!     Are  any  filters  absolutely  genn-proofl 

How   are   the  color,,   transparency,   and   odor    of    water  detemtined,  and 

what  ia  the  standard  of  oompuriaon!     Is  a.  turbid  or  colored  water  neecssiirily 
harmful,  and  mey  a  peffettly-tlear  water  be  dangeroua  to  us-e? 

How  are  t!ie  total  solids  of  a  water  determined  <|iiantitutively!  Deaerihe 
the  pernmnganate-of-putaah  ti-st  fur  the  determination  of  the  orgnciic  mutter 
in  water.  What  does  an  excess  of  I'hlorilie  or  chlorides  in  water  generally 
indicate,  and  why!  How  may  these  be  dptermined  quantitatively!  If  sewage 
contamination  of  a.  water  be  suspected,  how  nuiy  the  suspicion  be  confirmivlT 
W}iy  aliould  the  presence  of  nitritea  or  nitrates  m  water  excite  the  suspiuion 
of  aewBge  coiitaniinQtion.  Ciire  n  teet  for  each.  By  what  reagent  is  the 
pre&enre  of  ainiiii>EUa  determined! 

How  may  we  know  whether  an  exeefiH  of  chlorides  is  due  to  *ewa|i;ft  con- 
laminntion  or  not!  What  in  ihp  proliable  sourcp  of  iimmnnia  if  in  es^ce^B  and 
in  compnny  with  nitrates,  etc.!  Whigh  is  -supposed  to  indicate  the  most  recent 
conlaminalion,  nitrites  or  nitrates?  Whal  does  the  preaenet'  of  nitratea  wiUi- 
out  nitrites  or  ntntnonia  indicate?  What  lime-aalt  id  moat  readily  removed  by 
boiling! 

What  relfttian  haa  the  organic  matter  to  the  nitric  acid! 

Into  what  four  etaafte«  may  water  be  divided!  Kame  some  of  the  char- 
fectcristics  of  thewe  difffrcnt  cla-^tscci. 

VMiat  arc  the  solnlions  needed  m  the  quantitative  test  for  chlorine! 
What  is  the  strength  of  oacli.  and  what  is  the  relation  of  the  flilvcr-nitnite 
oolutic^n  to  cLCorinel     What  Is  the  use  of  the  potassium -cbronmte  anlutionl 
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How  ouLy  th«  result  be  ezpreBsedT    What  aolutioiiB  are  used  in  letting  for 
nitrates  quantitatively? 

In  testing  for  hardness,  why  is  a  standard  lime  solution  necesiiaryl  What 
should  be  the  characteristics  of  the  lather  produced  by  the  soap  soIutioaT 
Why  is  alcohol  used  as  a  solvent  for  the  soapT  What  is  the  underlying  prln- 
dpls  of  this  testT 

How  may  lead,  copper,  or  iron  be  detected  in  watert  How  may  you 
distinguish  between  the  respective  sulphides  of  the  above  metalsf  How  may 
the  above  test  respecting  any  one  of  the  metals  be  corroborated!  How  deli- 
cate is  the  test,  as  r^ards  leadT  How  might  a  quantitative  dt-U^nninatii^n  of 
these  metals  be  madel  What  is  the  principal  reagent  uited  in  the  t«»t  for 
phosphates  T 

How  may  a  bacteriological  examination  of  water  be  madeT  What  pre- 
eantionB  most  always  be  observed  in  such  examinationsl 


CHAPTER  III. 


FOOD. 

In  order  to  preserve  health  and  vigor  it  ia  neceBsary  for  animal 
beiBga  to  consume  at  intervalB  a  sufficieot  qiiajitit.v  of  BubfiiaQwa 
knovra  as  food.  Alimentary  subaUnceB,  or  foods,  may,  therefore,  be 
briefly  defined  as  maten'ala  whicli,  taken  into  the  body  and  OBsim- 
ilated,  sustain  the  processes  of  life,  promote  growth,  or  prevent  de- 
struction of  the  organized  constituents  of  the  body. 

According  to  Atwater,^  a  food  is  a  "material  which,  when  taken 
into  the  body,  serres  to  either  form  tiss.ue  or  yield  energy,  or  both." 
This  definition  ineludea  all  the  ordinary  food-materials,  since  they 
build  tissue  as  well  as  yield  energy;  but  it  excludes  creatin,  creatinin, 
and  oilier  so-called  mcflt-extrnctives  and  likewise  tlieiii  or  eaffein 
of  tea  and  coffee,  as  they  neither  build  tissue  nor  yield  energy. 

QUANTITY  AND  CHARACTER  OF  FOOD  NECESSARY. 

It  has  long  been  known,  ae  t!ie  result  of  the  empirical  observa- 
tion of  feeding  large  bodies  of  people,  that  the  various  proximate 
principles  conipoBing  the  tissues  must  be  combined  in  certain  dciinite 
proportions  in  the  food  in  order  to  preserve  the  normal  degree  of 
he&ith  and  vigor  of  the  body,  Wilhifl  s  comparatively  recent  period 
phvsiologista  have  made  experiments  upon  nuiiiiids  nnrl  human  beings 
which  have  led  to  the  same  conclusions,  and  have  enabled  these  pro- 
portione  to  be  fixed  with  more  or  less  exactness. 

Considering  man  as  an  omniverous  animal,  it  may  be  laid  down. 
as  an  invariable  rule  that  the  following  tour  alimentary  principlea 
are  necessary  to  his  ejiietence.*  Neither  of  those  principles  can  be 
dispensed  with  for  a  prolonged  period  without  illness  or  death  re- 
sulting. 

1.  Water. — Tliis  must  be  supplied  in  sufficient  quantity  to  permit 
the  interchange  of  tisane  to  be  carried  on  in  the  body. 

2.  Salts. — Inorganic  cnmpfitinds  of  varioua  kinds  are  neeei^Biiry 
to  the  prraervation  and  proper  cnnetructinn  of  the  tisauea.  They  are 
all  found  in  sufficient  quantities  in  the  variouB  alimentary  suhBtiinces 

'f.  S.  Peparlmcnt  of  Agrfniiltur^'.  Pul.  No,  SI. 
'Physiologit,  Landoia,  2te  Aufl.,  p.  448. 
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consnmecl  by  man  and  the  lower  animals.    A  deficiency  of  inorganic 
constituents  in  the  food  is  followed  by  disease. 

3.  Proteids. — Organic  nitrogenous  material,  either  animal  or 
Tegetable,  is  a  necessary  constituent  of  the  food  of  man.  Continued 
existence  is  impossible  without  a  sufQcient  supply  of  nitrogenous 
substances. 

4.  Fats  or  Carbohydrates. — The  organic  non-nitrogenous  or  car- 
bonaceous principles  of  food  are  also  necessary  to  tlie  continuance  of 
health.  They  are  supplied  either  by  fats  or  by  carbohydrates  (sugar, 
starch,  etc.),  which  may,  within  certain  limits,  be  used  as  substitutes 
for  each  other.  Voit  has  shown  that  17  parts  by  weight,  of  starch, 
are  equivalent  as  carbonaceous  or  oxidizable  food  to  10  parts  of  fat. 

The  physiology  of  nutrition  has  been  very  carefully  studied  by 
a  large  number  of  experimental  physiologists,  who  have  arrived  at 
conclusions  differing  widely  from  those  generally  accepted  by  the 
older  writers  on  the  subject.  The  division  of  foods  into  plastic  and 
respiratory  foods,  or,  in  a  general  way,  into  proteids,  or  muscle- 
builders,  and  fats  and  carbohydrates,  or  oxidizing  foods,  is  now  no 
longer  recognized  in  science.  It  has  been  established  that  proteid  tis- 
sues are  not  alone  the  result  of  proteid  food,  and  that  the  accumula- 
tion of  fat  in  the  body  is  not  altogether  due  to  the  excessive  con- 
sumption of  fats  and  carbohydrates.  It  has  been  further  shown,  con- 
trary to  the  general  belief,  that  the  nitrogenous  or  proteid  tissues  are 
not  used  up  during  hard  labor  any  faster  than  when  at  perfect  rest, 
but  that,  on  the  contrary,  increased  muscular  exertion  is  attended  by 
increased  consumption  of  stored-up  fat. 

These  facts  have  led  to  a  modification  of  the  standard  dietaries 
formerly  employed.  At  present  the  standards  of  the  quantity- of  food 
principles  required  to  maintain  equality  between  bodily  income  and 
expenditure  are  those  calculated  by  Professor  Voit,  and  Professor 
Atwater  in  this  country,  after  many  experiments  upon  human  beings 
and  the  lower  animals.    These  standards  are  as  follow : — 


Table  XV. 

ADULT  MALE  OF  AVERAGE  WEIGHT. 


At  Beat 

Moderate  I^bor. 

Severe  Labor. 

Proteids     .... 
Carbohydrates    .    . 

110  grammes 
50 
450       " 

118  grammes 
50       " 
500       " 

• 

145  grammes 
100       " 
500       " 
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As  the  average  weight  of  women  is  less  than  that  of  men,  a  re- 
duction of  from  15  to  20  per  cent,  in  the  Tarious  food  principles  may 
be  made  for  the  female  ration. 

The  relative  proportion  of  nitrogenoiM  to  non-nitrogenous  prin- 
ciples in  this  ration  is  about  1  to  5.  In  the  older  diet  standards,  e.g., 
Holeechotfs,  the  proportion  of  nitrogenous  to  non-nitrogenous  print* 
dples  is  much  larger,  being,  for  a  man  at  moderate  labor,  proteidfc 
130  grammes;  fate,  84  grammes;  and  carbohydrates,  404  gramnwi^ 
or  abont  1  to  3.75. 

While  from  ignorance,  or  motives  of  economy,  many  men  sustain 
life  and  preserve  health  at  hard  labor  on  rations  varying  considerably 
from  the  standard  above  given,  it  is  probable  that,  all  things  being 
considered,  the  most  perfect  physiological  ration  would  also  be  the 
most  economical.  Thus,  Professor  Vaughn  proposes  a  daily  ration 
conaisting  of  bread,  cod-fish,  lard,  potatoes,  bacon,  beans,  milk,  sugar, 
and  tea  in  such  proportions  as  to  furnish  123  grammes  proteids,  70 
grammes  fats,  and  550  grammes  carbohydrates.  The  total  cost  or 
money  value  of  this  ration  at  present  prices  is  about  thirteen  cents. 
In  actual  food  value  it  is  not  inferior  to  the  daily  fare  of  the  habitue 
of  Delmonico's.     (See  Table  XVI.) 

In  estimating  the  food  requirements  of  the  organism,  account 
ia  taken  of  the  fact  that  the  body  takes  in  potential  energy  in  the 
form  of  food  and  generates  kinetic  energ;*'  in  the  form  of  lieat  and 
motion. 

"Heat  and  muscular  power  are  forms  of  force  or  energy.  The 
energy  latent  in  the  food  is  dPveIoi>cd  as  the  food  is  consumed  in  the 
body.  The  process  is  more  or  less  akin  to  that  which  takes  place  when 
coal  is  burned  in  the  furnace  of  the  locomotive.  For  the  burning  of 
the  food  in  the  body  or  the  coal  in  the  furnace,  air  is  used  to  supply 
oiygen.  When  the  fuel  is  oxidized,  be  it  meat  or  wood,  bread  or  coal, 
the  latent  energj'  becomes  active,  or,  in  technical  language,  the  poten- 
tial energy  becomes  kinetic;  it  is  transformed  into  heat  and  power. 
As  various  kinds  of  coal  differ  in  the  amount  of  heat  given  off  per  ton, 
BO  various  kinds  of  food  and  food  ingredients  give  off  different 
amounts  of  energy ;  that  is.  have  different  values  as  fuel  in  the  body."" 

The  unit  of  measurement  of  the  fuel-valve  of  food  is  a  calorie, 
which  is  the  amount  of  heat  required  to  warm  one  gramme  of  water 
one  degree  centigrade.  One  calorie  is  equal  to  a))out  1.54  foot-tons; 
in  other  word-s  one  calorie,  wlien  transformed  into  mechanical  power, 
would  lift  one  ton  1.54  feet. 

*Atwater.     U.  S.  Dfiwrtment  of  Agrivulture,  Bull.  Xo.  142. 
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Tablb  XVII. 

Standard  Dietariet  {SutdUmm). 
For  a  man  at  moderate  mnecatar  work. 


Food  Matk rials 

Amoaot 

Protddi 

FaU 

Carbo- 
hydralea 

Fori  Valae 

I. 

OtMCU 

13 
3 

6 
32 

Pmmdt 
0.14 

0.03 
0  12 

TomdM 

0.12 
0.16 

0.03 

Awndt 

0.15 
0.75 

ChJoriM 
696 

Batter 

680 

320 

1760 

44 

0.28 

0.30 

0.90 

3455 

II. 
Pork,  salt 

4 

8 

16 

8 

0.23 
0.04 

0.31 
0.11 
0.03 
0.01 

0.59 
0.38 

880 

Bntt«r 

460 

1615 

Bread 

640 

30 

0.27 

0.35 

087 

3585 

III. 

10 
1 

16 

16 
4 

16 
3 

0.10 

0.04 
0.02 
0.04 
0.09 

0.09 
005 
0.04 

0.02 
0.U2 

0.05 
0.15 
0.17 
0.56 
0.19 

650 

226 

335 

330 

460 

lireiMl 

1280 

346 

66 

0  30 

0.22 

1.12 

3506 

IV. 

10 
6 
3 
2 

Iti 

la 

9 

I 

0.O9 
0.06 
0.03 

0.(14 
0.01 
0  05 

0.13 
0.13 
0.02 
0.11 
0.O4 

0.01 

0.05 
0.11 
0.38 
0.06 

800 
650 

136 

450 

32S 

Potatoes 

Flour 

340 
835 
115 

59 

0.38 

0.44 

0.60 

3540 
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TiMLK  xm— <ooBtui««a). 

qiHJif^  /Miterwa  (ArfdbuM.) 
F«r  *  aaa  at  ■■dtirt>  »«M«Ur  ««iL 


Food  Matkkiai* 


PfMdi 


Fkts. 


V, 

Ommett 

4 
14 

S 
16 

5 
8 
16 
9 
3 

Ftitmit 

ao3 

0.07 

0-04 
0.07 
0.01 
0.01 
0.04 

0.11 

(WMi 

Batter 

0.11 

0.04 

BWM 

0.01 

Eiee 

BcMd 

0.01 

^^vrif 

71 

0.27 

0.28 

VI. 
fthckerel.nit 

6 
4 
3 
2* 
1 
16 
8 
3 
9 

u 

0.06 
0.O4 
0.03 

0.02 

0.04 
0  01 
0.01 
0.05 

0.10 
0.04 
0.03 

BoUer 

0.13 

rihH^fi 

0  03 

Milk,  0110  pint 

004 

Potatoes 

Rioe 

BnaA 

0.01 

55 

0.28 

0.3« 

PMlVa)** 


fWM«l« 


SIO 
140 
4S0 


OAIO 

335 

0.18 

SOB 

0.10 

905 

033 

4» 

0.2S 

«40 

0.19 

345 

1.03 

3540 

560 

330 

135 

508 

]30 

0.05 

335 

0.08 

160 

0.10 

305 

0  33 

730 

009 

175 

0.64 

3305 

The  caloric  value  of  the  difTcrent  food-stulTs  hna  hoon  ostiniatotl 
by  Atwater  as  follows; — 

Protein,  fuel  value,  4.1  calorics  per  gram,  or  1859  calorics  ])cr 
pound.  Fats,  fuel  value,  9.3  calorics  per  jrraiii,  or  421H  caloriw  per 
pound.  Carbohydrates,  fuel  value,  4.1  calories  per  grani,  or  1859 
calories  per  pound. 

To  calculate  the  caloric  value  of  any  f<x)d,  nuilti])ly  the  number 
of  grammes  of  proteins  by  4.1,  the  nunihcr  of  firainmes  of  fnt  by  I)..'!, 
and  the  number  of  grammes  of  carbohydrates  Ity  4.1. 

An  idea!  ration,  suggested  by  Mrs.  E.  II.  Itichnnls,  consists  of 
proteids,  106.80  grammes;  fats,  57.97  grammes,  and  earboliydratcs, 
389,80  grammes.  On  the  oilier  hand,  Professor  Chittenden,  of  Yale, 
maintained  himself  for  nine  months  in  an  excellent  j)hy3ieul  i-ondi- 
tion  and  in  perfect  nitrogenous  equilibrium  on  a  ration  which  con- 
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sifitcd  f>f  about  one-tliird  the  usual  reqiiircmc-nt  of  prot^i'ils,  while  the 
tr>tal  daiij,'  fii^l-value  of  Ilia  diet  was  only  about  out'-lialf  the  usual 
retjuireiiiL'iit.  lie  alai)  experinieiited  on  ii  group  of  thirteen  voliiii- 
teere  from  the  HLispital  Corps.  United  Stntes  Army.  They  rangetl  in 
age  from  21  to  43  years,  anil  whtc  nf  different  nationalities.  These 
men  did  av«ragi?  work,  engaging  daily  in  gymnastics  and  otiit-r 
physical  labor.  Their  daily  mean,  with  slight  variatione,  was  about 
aa  foIlowB : — 

Brenkfnsi. — Boiled  hominy,  150  gramnies;  milk,  1S5  p^mmea; 
sngar,  30  grammes;  Lrntter,  10  grammes;  bread,  3(J  grammea;  cof- 
fee, one  cup. 

Dinner. — Split  yjea  soup  (ttiiek),  300  grammes;  bread,  7.j 
grammeB;  mashed  potatoes,  lOU  grammw;  picVlea,  SO  grammea; 
coffee,  one  cup ;   pie,  120  grammes. 

Swppp)'.— Sui-t-pudding,  150  grammes;  apple-aauee,  125 grammes ; 
crackers,  25  grammes;  tea,  one  cup. 

Total  nitrogen,  7AVZ  grammeH.  Fuel  value,  2000  calories.  On 
this  diet,  poor  in  nitrogen^  these  nii'^u  livinl  for  eis  months,  and  at  the 
end  of  the  experiment  were  in  a  better  phyaicia!  condition  than  when 
they  commenced. 

A  group  of  eight  young  college  athletes  were  kept  for  five  months 
on  B  diet  equally  poor  in  pioteids,  with  the  result  that  they  gained  in 
strength. 

'What  has  thus  far  been  eaid  about  tlie  ingredients  of  food  and 
the  ways  they  are  uiaed  in  the  body  may  be  briefly  summarized  in  the 
following  schematic  manner  (Atwater) : — 


2lutHUl>e  inffred!ettt»  {or  nutrimlK)  of  fottd. 

W»ter. 


Food  Bq  purcliAa^ 
conlaina — 


tjlihie  portion 

C-if..  fli?!*h  nf  nn^al', 
yulk  und  white  of 
oftgB,  whic-at,  flour, 
etc. 


.NutricDia 


Refuse. 
e^.,  babcA,  cntraila,  sliella,  bran,  eta. 


Protein, 
Fata. 
('Hr1>ri1iyilrat«s 
Mineral   mattcra. 
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Uses  of  nutrients  in  the  body. 


All  serve  aa  fuel  to 
yield  energy  in  the 
forms  of  hettt  and 
muiicular  power. 


Protein ■   Forms  tissue 

(41.,  white  (albumen)  of 
egffs,  curd  (casein)  of 
inuk,  lean  meat,  gluten 
of  wheat,  etc. 

Fats Are  stored  as  fat 

e.g.,  fat  of  meat,  butter, 
olive  oil,  oils  of  corn  and 
wheat,  etc. 

Carbohydrates   Are  transformed  into  fat. 

e.g.,  sugar,  starch,  etc. 

Mineral    matters     (ash)  ..     Share  in  forming  bone,  assist  in  digestion,  etc. 
e.g.,  phosphates  of  lime, 
potash,  soda,  etc 

In  addition  to  maiBtaining  a  proper  proportion  between  the 
various  alimentary  principles,  it  is  necessary  to  vary  the  articles  of 
food  themselves,  otherwise  they  are  liable  to  prove  nanseating.  The 
necessity  of  variety  in  the  food,  in  order  to  preserve  the  appetite, 
is  familiar  to  every  one. 

If  a  man  wished  to  live  on  beef  alone  he  would  be  obliged  to 
eat  about  2  kilogrammes  per  day  in  order  to  get  a  sufficient  amount 
of  non-nitrogenous  food.  Of  potatoes,  in  order  to  get  enough  nitro- 
genous food,  he  would  have  to  eat  8  kilogrammes.  No  human  stomach 
could  prove  equal  to  the  task  of  digesting  this  excess  of  material.  On 
the  other  hand,  it  is  to  be  noted  how  perfect  the  combination  of  the 
various  principles  is  in  human  milk.  In  cow's  milk,  which  is  nearest 
in  composition  to  human  milk,  the  non-nitrogenous  principles  are 
deficient.  Hence,  the  important  practical  point  that  when  ordering 
milk  diet  for  a  patient  a  fmall  portion  of  carbonaceous  food  (bread, 
rice,  or  sugar)  must  be  added  if  the  standard  of  health  shall  be  reached 
or  maintained. 

Climate  has  probably  very  little  influence  upon  the  amount  of 
food  required  by  the  individual.  The  actual  quantity  of  food  con- 
sumed varies  little  between  various  races  or  in  different  parts  of  the 
earth.  Tt  is  true,  however,  that  n  larger  proportion  of  faf  is  required 
in  cold  climates.  That  fatty  articles  of  food  readily  undergo  oxi- 
dation and  furnish  a  large  amount  of  animal  heat  is  proven  both  by 
obser\'ation  and  experiment. 

The  allniminoid  proximate  principles  of  the  food,  proteids,  are 
represented  by  the  nitrogenous  constituents  of  organic  tissues.  These 
are  the  vitellin  and  albumin  of  oggs.  albumin,  fibrin,  globulin,  myosin, 
syntonin,  and  otiior  nitnigonizcd  principles  of  flesh  and  blood;    the 
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caaeiii  of  milk,  the  gluten,  fibrin,  nnd  ieguniin  of  cer&al  and  legumm- 
OUB  seeds  and  plants,  gclutin,  and  clHsndriii. 

Fat  constitutes  an  integnil  component  of  animal  tiaeue,  and  is 
found  in  aimndance  as  a  qonatituent  of  nerve-tissue,  marrow,  and 
subculanenus  i-onnt'ctive  tissue.  In  food  it  ia  represented  especially 
in  the  fatty  tisane  of  meat,  the  yelk  of  eggs,  butter,  etc. 

Tlie  carbohyJratea  are  reprpHented  especially  by  various  products 
of  the  vegetable  world,  as  sugar,  starch,  dextrin,  etc. 

Water  and  various  otbcr  inorganic  proximate  principles,  chief 
among  which  are  eompounda  of  calcium,  scjdium,  and  potassium, 
are  u&ually  found  in  sufficient  proportion  in  the  other  alimentary  sub- 
Btflneee. 

The  food  should  he  taken  in  appropriate  quantities  and  properly 
preparod.  A  larger  quantity  than  ni«cffisary  may  overtax  the  diges- 
tive organs  and  lltua  yield  leas  than  the  requiri?d  amount  of  nutritive 
material  to  the  Ijody. 

Physical  exertion  iDcreaaes  the  consumption  of  fatty  prineiplea. 
Hence,  as  in  the  case  of  the  athlete  or  prize-fighter  in  training, 
larger  fjuantities  of  these  principlee  are  required  to  keep  the  nutrition 
of  the  body  at  the  standard  nf  health.  During  mental  work,  however, 
lesa  carbohydrate  material   is  consumed  than  during  phyeical  labor. 

The  greater  consumption  of  carbohydrates  during  muGcufar  exer- 
cise IB  shown  by  tlie  following  table,  which  gives  tlie  amounts  of 
carbon  dioxide  and  nitrogen  excreted  by  a  tnan  at  rest  and  during 
labor ; — 


Table  XVIII. 


At  rest   . 
At  Work 


COiExcnrted. 


912  ginnimes 
1284 


Kltrofjen  ExcmLed. 


3R.3  gt'iinimee. 
36.3         " 


In  youth  the  processes  of  combustion  (production  of  carbon 
dioxide)  go  on  with  greater  rapidity  than  after  adult  life  is  reached. 
For  this  reaBon  young  (tersone  rarely  get  fat.  tlie  fat-produeing  food 
being  burnt  up  in  the  bndy  by  the  greater  nietabiolic  uotivitv  of  tbo 
young  «11.  Hence,  fats  and  rarhnhydratee  (should  form  a  larger 
relative  proportion  in  the  diet  of  the  young  than  in  that  of  grown 
persons. 
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Low  external  tempprftture  causes  a  greater  nnd  more  rapid  coa- 
sumplion  of  fat  than  litgh  e-xtorpal  temperature.  During  febrile 
conditions,  however,  the  deHtruction  of  stored-up  fat  in  the  body — 
the  wasting  away— ie  one  of  the  most  nntable  phenomena;  hence  the 
importaace  of  supplying  fat  and  fat-producing  food  in  chronic  fubrilu 
diseaees. 

"Der  Mensch  ist  was  cr  rust,"  said  Ludwig  Feuerbach.*  The  pun- 
gency of  the  epigram  is  somewhat  lost  in  the  translatimij  wliiuh  is, 
literatlT.  "Man  w  what  he  eais."  The  intimate  rrfatioDs  of  mental, 
moral,  and  phypieal  [*on(litionB  of  health  to  the  quality  and  quantity 
of  food  deserve  the  oamcet  attentifln  of  the  educated  physician  and 
sanitarian. 


CLASSIFICATION   OF  FOODS. 


I 

I  Foods  and  victuala  are  generally  divided  into  foods  proper  and 

iLio-calIrd  acceaaory  aliment.  The  claRsification  is  not.  exact,  however, 
^™  the  latter,  which  are  cnninimily  reganlcil  as  articles  of  luxury,  may 
under  certain  circiimatanees  become  neceeaities,  and  hence  should  not 
be  considered  as  fnrrainiff  a  separate  class. 

Foods  are  either  of  animal  or  vegetable  origin.  Those  derived 
from  animal  flonrcea  are  milk,  the  flesh  of  animals,  birds,  reptiles, 
and  fishf  and  the  i'g^s  from  the  three  last  named. 

The  foods  derived  from  the  vegetable  kingdom  compriBC  the 
se^s  of  Tarious  plants  (cereflls,  legumes),  roota,  herbs,  ripe  fruits, 
the  fleshy  envelopes  of  various  seods  (which  may  properly  he  classed 
with  the  fruits),  and  various  fungi. 

There  are  also  in  common  use  a  number  of  beveragei?,  c.iy.,  \iater, 
alcoholic  li(]«ors,  alkaloid  infusions   (tea.  coffee,  eocon),  etc. 

In  addition,  a  number  of  eubetances  or  compounds  are  in  common 
nse  as  condiments.  Their  function  is  either  to  render  victualB  more 
palatahlc.  or  to  promote  digestion  and  ass^imilation.  Vinegar,  must- 
ard, and  commou  aalt  are  familiar  examples^ 


FOODS   OF   ANIMAL   ORIGIN. 

Hiik. — Human  milk  ib,  so  far  as  known,  the  one  perfect  food  for 
man  found  in  natnre,  It  cnntainB.  in  proper  proportion,  reprcBenta- 
tivee  of  all  the  different  ckasee  of  proximate  principles  neeeeBary  to 
nutrition.     One  hundred  parts  contain  about  2.5  parts  of  proteid» 


•Oottheit,  Frciheit  und  Cnstcrblichkoii  vgn  Standptmkt  der  Anthropolo- 
gic, p.  5. 
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(caacin  and  albumin)  ;  SA>  parts  of  fat  (butter)  ;  6,0  parts  of  sugar, 
and  .5  of  ealte.  The  reaction  dC  Imtuan  milk  is  alightl}'  alkaline; 
that  of  fresh  cow's  milk  ia  neutral. 

In  buinan  milk  there  are  IZ.U  jiarta  of  solid  matter  to  87,1  of 
water,  while  in  cow's  milk  the  proportions  are:  Pmieida,  4.0  per 
cent.;  fats,  HA  per  eeut. ;  sugar,  3.8  per  cent.;  fialta,  0.6  per  ceot.,  or 
11.8  total  solids  and  88.2  tt-aten*" 

Of  the  solids  in  milk,  cow's  milk  contains  more  proteids,  while 
human  milk  is  richer  in  fat-a  and  sugai'.  Henee,  in  using  eow's 
milk  ft9  a  eubatitutc  for  human  milk  the  proteids  are  diluted  hy  thi' 
addition  of  wiiter,  and  the  non-nitrogenous  componenta  incruused  by 
adding  sugar,  and.  under  some  circuttistances,  fat  (cream) . 

Goats'  and  oBsea'  milk  are  PomL-tiinea  used  aa  substitutes  for 
human  milk,  hut  they  do  not  approach  much  nearer  in  composition  to 
the  latter  than  doga  cows*  mitk. 

On  fltauding,  Ihe  fatly  constituent  of  milk,  the  cream,  separate*, 
and  on  account  of  its  les*  specific  gravity  rises  to  the  surface,  where 
it  forniB  a  layer  of  varying  (liickness. 

After  standiug  a  longer  interval  the  milk  undergoes  certain 
physical  and  chetnical  changes.  I^actic  acid  is  formed  at  the  expense 
of  part  of  the  sugar  of  milk  (a  sort  of  fermentation  tiiking  place), 
and,  acting  upon  the  caficin,  produces  coagulation.  This  is  tlie  so- 
called  "bonny'clabber."  When  the  fermentation  continues,  eapecially 
under  a  sliglitly  elevated  temp'Tature,  the  ftolid  jnirtion  becomes  con- 
densed (curd),,  and  a  sweet  is  h -acid,  amber-colored  liquid^  (he  whey, 
separates.  The  curd,  after  further  fermentation,  under  appropriate 
treatment^  hcconieg  converted  into  cheese. 

Whey  ie  eometiraes  uficd  alone  or  mised  with  wine  as  an  article 
of  diet  for  the  sick. 

Butter  ie  Tiuide  from  the  cream  by  prolonged  agitation  in  a 
chtim.  The  fat-glnlniles  mlliere  to  each  other  and  form  a  soft, 
unctuous  mass,  of  a  yellowish  color,  solid  nt  ordinary  temperotureB. 
After  the  hultcr  is  all  removed  in  this  way  the  balance  of  the  cream 
remainB  in  the  churn  as  buttermilk.  This  is  an  article  of  considerable 
nutrilive  value,  although  its  excess  of  acid  renders  it  unsuitable  a«  an 
article  of  diet  in  iminy  cases. 

The  fipecifie  gravity  of  fresh  milk  should  not  be  below  1030. 
It  should,  however,  he  home  in  mhid  that  the  richest  milk  is  not 
alwava  that  which  haa  the  highest  specific  gravity,  Tn  fart,  n  namplr 
of  rich  milk,  containing  a  large  proportion  of  cream,  may  show,  when 

'Avetige  ot  a,  buntber  of  anolyMB. 
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t<«t«d  with  th?  lactometer.  »  low^r  spefific  gravily  than  a  specimen  of 
much  poorer  milk.  Hence,  the  lactumietcT,  although  a  useful  inHtru- 
meut  ia  guarding  against  excessive  dilution  of  milk  with  water,  h  not 
a  very  trustworthy  guide  in  determining  the  quality  of  the  nnlk. 

Objections  are  oftm  urged  against  the  use  of  po-called  "skim- 
milk,"  i.e.,  milk  from  which  the  cream  has  beea  removed.  In  Bome 
cities  io  this  country  the  jmlice,  or  rejiresentalivce  of  llie  sanitary  au- 
thorities, seize  aiirl  confiscate  all  j^kiiu-nijlk  found  in  possession  of 
dealers.  There  ap|)ear8  to  be  no  rational  haais  for  the  opinion  held  hy 
many  that  skini-miJk  is  not  a  proper  and  useful  article  of  f<wd.  Before 
tJic  lactic-aeid  fermentation  has  taken  place  it  iSifferB  from  fresh  inilk 
merely  In  the  fatty  and  other  matters  removed  in  the  cream.  It  con- 
tains nearly  all  of  the  proteids,  RM^ar.  and  salts  of  whole  milk,  and 
may  be  used  as  an  article  of  food  with  great  advantage  and  entire 
safety.  In  certain  disordered  Ptatea  it  is  of  exceptional  value  as 
an  article  of  diet.  The  wile  objection  of  any  weight  Io  skim-milk  is 
that  it  may  beat  times  aold  fraudulently  as  fresh  milk.  This  is,  how- 
ever, a  question  of  little  aanitary  interest,  but  one  principally  of  com- 
mercial ethics. 

Milk  is  frequently  adulterated  by  the  addition  of  water.  More 
deleterious  eubatanees  are  rarely  fnuiirt.  An  excess  of  water  gives  the 
milk  a  bluish  tintro  and  reduces  its  s]-iecific  ^avity.  The  addition  of 
water  may  become  especiiilly  dangeroua  by  introducing  the  virus  of 
some  of  the  acute  infectious  diseases.  Thus,  the  localized  epidemics 
of  t^-phoid  fever  have,  in  ■finite  a  number  of  instances.,  been  traced  to 
roisiog  the  milk  with  water  cf»ntfiining  the  germ  of  this  disease.  It 
should,  however,  be  atati'd  that  milk  which  contains  the  germ  of  ty- 
phoid fever  has  not  necessarily  been  adulterated  by  the  addition  of 
water.  The  typhoid  bacillus  may  have  h>ecn  introduced  with  the  water 
Used  in  washing  the  can,  and  adhered  to  the  sides  of  the  latter.  In 
filling  the  can  with  milk  a  good  culture  medium  is  ?upplid'd  in  wbich 
the  typhoid  bacillus  flounsshes.  Diphtheria  may  also  be  cnmniutiicated 
tlirough  the  milk,  by  the  latter  becoming  directly  eontaminated  by 
the  specific  germs  of  this  disraise. 

It  has  long  been  a  mootei]  r|ue»tion  whether  acute  or  chronic 
infeettoug  diseases  of  the  milk-giving  animal  may  be  communicateii 
to  persons  using  the  milk  of  such  animals.  While  there  ia  little  posi- 
tive knowledge  upon  the  subject,  it  would  acem  prudent  to  a?oid  the 
UBe  of  milk  from  diseased  animals,  if  possible,  or  to  destroy  any  o^r- 
ganie  vims  the  milk  may  contain  by  previously  boiling  the  milk. 
After  thorough  boiling  little  fear  need  be  entertained  of  communi- 
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eating  either  acute  or  chronic  infectious  rliaeases  tlirough  this  mciVium. 
Denijne  and  Uffelmamt  have  reporlt^d  casos  which  socm  to  demon- 
Btrate  the  possibility  of  tuberculous  infection  tlirough  the  medium 
of  the  milk.  Prnfessor  Bang,  of  Copenhagen,  made  a  eeriei  of  ex- 
periiui-nts  and  ubaervations  wbit-h  led  him  to  the  conclusion  that  the 
milk  of  tuberculous  cows  and  tuberculous  women,  in  which  there  arc 
no  lesions  in  tiie  niainmary  frlnntl,  only  excejjtionally  contains  the 
contagion.  Profess^^r  Bang,  at  the  eaniti  time,  ]K>inls  out  that  the  milk 
from  tuberculous  nddera  ia  extremely  dangerous,  and  that  the  tubercle 
bacilli  are  to  be  found  not  only  in  the  milk  itself,  but  in  the  cream, 
buttermilk,  and  butter  made  from  it;  and  that  such  milk  ia  some- 
times infeclive  by  ingestion,  even  after  exposure  of  65°  ('.  of  heat,  and 
by  injection  into  the  peritoneal  cavity  after  exposure  of  8^°  C 

The  infecliouBness  of  the  milk  of'cowa  suffering  from  splenic 
fever  (milzbrand,  anthrax)  has  been  proven  by  Bollinger  and  Feeer. 
Anthrax  bacilli  have  been  found  in  such  milk  by  Chambrelent  and 

M0U690BS. 

The  agency  of  milk  in  the  spread  of  scarlet  fever  is  well  recag- 
mtaA,  but  the  manner  in  which  the  conlagion  guins  accesa  to  the 
'milk  la  not  well  understood.  Several  years  ago  an  incident  hopjwned 
in  England  which  seema  to  prove  a  close  connection  between  this 
widuspH'ad  and  fatal  tltscase  and  a  disorder  in  (he  milk  cattle.  The 
ovidi'ncc  in  sup[K)rt  of  this  view  is  as  follows:  Jlr.  W.  H.  Power,  of 
the  English  Local  Government  Board,  was  detailed  to  investigate  cer- 
tain outbreaks  of  scarlet  fevor  which  seenicd  fo  have  especial  relation 
to  the  niilk-Bupply  from  a  particular  dairy-farm.  Upon  inspection 
this  dairy  woa  found  to  be  in  excellent  sanitary  condition  as  rogardj 
ch'jinlinrsH,  watcr-eupplv,  sewerage,  etc.,  and  fnr  a  time  considerable 
dillifiilty  wns  expericncpd  in  locating  the  qrusc  of  the  ontbrenks. 
Improbable  as  it  niny  nt  first  sight  appear,  it  seems  to  have  be«i  in- 
ponlcntably  cutnblisbed  that  the  epidemics  of  scarlatina  woro  due  to 
tho  utui  of  milk  (il)tniiicd  from  cows  attacked  by  a  peculiar  disease 
mnnjfeatwl  by  avoglcular  eruption  followed  by  ulceration  of  the  udder. 
Till"  cliiiin  of  cirriinisfancos  connecting  the  dispase  in  the  cows  with 
tlu'  o«ll>rt'ak  of  Ki-nilof  fever  in  certain  districts  in  T/nnden,  eupplicii 
with  milk  from  the  discnscd  cows,  was  $o  stmnglj  forged  by  the  able 
iini-nliifatnr  inhi  wIi.imo  bniidia  the  work  had  lieen  committed  bv  the 
milhoritics.  llml  linnlly  n  doubt  can  fxist  that  tlie  one  disease  owed 
Iti  origin  to  the  other. 

Thfl  pntlmlngical  cvidincif  fnrniBhicd  hy  "Dr.  Klein  Tends  etronp 
nj^rt  to  tliq  vlow  Ihnt  Uw  Ucnd.in  n.w  (liscajse  and  scarlet  fever  ar« 
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intiinately  related  to  eadi  other.  A  bacterial  organism  was  found  in 
the  material  frmn  the  ulcerated  ndders  of  the  sick  cowa,  vhich  pre- 
eents  Bimilar  characteristics  to  a  micro-cocciu  foond  bj  the  same  ob- 
Berrer  in  the  blood  of  Ecarlet-ferer  patients.  These  re^iItB,  however, 
require  more  extended  inTestigations  before  tfaev  can  be  unresenredly 
accepted. 

The  milk  of  cows  fed  oprai  the  refnee  of  breweries  and  distilleries 
— "gwill-milk" — is  beliered  by  many  phyeicians  to  be  unwholesome. 
If  so,  it  is,  probably,  only  by  reason  of  the  onfarorable  hygienic  con- 
ditions onder  which  the  animals  are  kept.  If  the  stables  are  clean, 
dry,  well-rentilated.  and  the  animals  receive  pleoty  of  fresh  air  and 
exercise,  swill-fed  cows  should  produce  as  nntritions  milk  as  when  they 
are  fed  upon  different  food.  Much  of  the  agitation  again^  ^gwiU- 
milk"  is  more  prompted  by  political  demagogism  than  by  scientific 
knowledge. 

The  milk  of  animals  suffering  from  certain  diseases  is  often  dan- 
gerous to  health.  In  some  of  the  Western  and  Southern  United 
States,  cows  are  not  infrequently  attacked  by  an  acute  febrile  disease 
called  "the  trembles,"  from  one  of  the  prominent  S}-mptoms.  The 
milk  of  cowg  suffering  from  this  disease  produces  severe  gastro-intea- 
tinal  disorder,  collapse,  fever,  etc.,  in  the  consumer.  This  disease, 
called  "milk-sickness,"  is  fatal  in  a  pretty  large  proportion  of 
cases.  It  is  said  that  the  flesh  of  animals  with  "the  trembles"  will, 
if  eaten,  produce  similar  dangerous  effects.  A  late  writer  (Dr.  Beach, 
of  Ohio)  estimates  that  25  per  cent  of  the  Western  pioneers  and 
their  families  died  of  this  disease. 

For  the  ready  determination  of  the  qoality  of  milk,  instru- 
ments known  as  lactoscopes,  lactometers,  and  creamometers  are  used. 
The  lactoscope  indicates  the  opacity  of  the  milk,  upon  which  the  pro- 
portion of  cream  depends.  One  convenient  modification  of  the  lacto- 
scope is  the  little  instrument  termed  the  pioscope.  This  consists  of  a 
disk  about  6'/j  cen^meters  in  diameter,  with  a  slight  depression  in 
the  centre.  A  little  milk  is  placed  in  the  depression  and  covered 
with  a  glass  disk,  clear  in  the  centre  and  opaque  around  the  border. 
which  is  divided  into  six  divisions  of  different  shades,  vamng  from 
white  to  dark  gray.  The  quality  of  the  milk  is  marked  upon  the 
division  whose  color  corresponds  with  that  of  the  milk  in  the  centre. 

A  better,  but  still  not  ver>-  accurate  indicator  of  the  quality  of  the 
milk,  is  the  creamometer.  This  consists  of  a  cylindrical  plass  vessel 
with  the  upper  half  divided  up  into  hundredths.  The  glass  is  filled 
up  to  the  zero  mark  with  milk,  and  allowed  to  stand  until  all  the 
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cream  bfts  separated.  The  Uiii^kncss  of  tlii*  Iftj'er  U  then  read  off  on 
the  scale.  In  ObevalUer's  iuslrumont,  10  per  cent,  of  cream  is  the 
minimum  iiroportion  that  should  I'e  furaisbud  by  the  milk. 

The  specific  g^mvity,  wliiuh  is  a  fair  giiiitt  to  tho  quality  of  the 
milk,  with  the  rcBtrvatione  above  ineniionedj  ie  measured  Lv  uieaaa 
of  the  lactometer  or  kctiidensiineter.  The  specific  gravity  of  goiwi 
cowb'  milk  should  not  be  Ifss  than  1029. 


^TrFn. 


Fig.  10. — Chcvjillier'a  Creftnioineter. 


In  nfder  to  prevent  the  rapid  fermentation  of  milk  various 
methods  of  preservation  liave  lm?n  adopted.  The  addition  of  nlkalien, 
or  antiiseptics.  retiirds  the  hudic-acid  fennentdtion.  while  the  abstrac- 
tion of  a  portion  of  ilie  watiT  and  addition  of  su^rar  (condeneed  milk) 
prraervea  it  for  an  indefinite  time.  The  mere  addition  of  water  re- 
Rtoreg  it  to  nparly  its  nrifrinal  eondition. 

TijrotQxiron-  in  MUfc. — 11)18  BubetanpG,  first  found  in  poisonous 
cheosc,  and  later  in  milk,  ice-cream,  eustards,  etc..  is  believed  by  Ptch 
fesfior  VmiRhjin  to  he  the  rauHo  of  true  choItTa  inftintum,  and  inanv  of 
the  cUnicitI  phonoiaena  of  this  difiease  lend  titrnng  support  to  snch  & 
view.  The  rnnditions  under  n-hioh  the  poison  ia  developed  have  not  yet 
been  wi^ifntly  ntndied  tn  enable  onrrect  conchiiiona  to  be  drawn. 
Beceat  aludiea,  however,  indicate  that  the  summer  diarrhea  of  infants 
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13  caused  by  putrefactive  bacteria  in  milk.  Tlie  intimate  relation  be- 
tween milk  containing  large  niiiniiera  of  bacteria  and  diarrheal  dia- 
eii»es  in  Infants  and  children  i&  becoming  moro  and  more  apparent. 

Butter. — Butter  ia  of  especial  value  a&  food  on  account  cif  the 
large  amount  of  easily  cligostible  fat  which  it  contains.  It  is  almost 
always  need  as  acceseory  to  other  articles  of  food,  to  render  them 
more  palatable.  When  pure  and  fresh,  it  ie  one  of  the  most  delicious 
of  foods.  It  300P  und^rgooB  the  bntyric-acid  fermentation^  liowever^ 
Woming  "rancid,"  as  it  is  termed,  when  it  is  unfit  for  food. 

The  great  demand  for  butter  and  jt&  consequent  high  price  bav& 
led  to  its  extenfiive  sophistication.  Butter  ia  now  very  largely  eub- 
etituted  by  an  artificial  Biibstitute  termed  oleo-margarine,  or  butterine. 
Tliie  artificial  butter  ib  made  from  beef -suet  by  the  following  procesa: 
Fresh  beef-fat  is  melted  at  as  low  a  temperature  as  possible,  never 
higher  than  52°  or  53°  C,  [136°  to  128°  F.].  All  membrane  and  tissue 
are  then  removed,  and  the  resulting  clear  fat  is  put  into  prepsea,  where 
the  etenrine  is  extracted.  The  liquid  fat.  free  from  tissue,  and  with 
nearly  all  its  stearine  removed,  is  known  aa  "oleo-raargarine  oil," 
The  next  step  in  the  prnceas  is  the  ''cJiuming."  The  oil  in  al- 
lowed to  run  into  chuma  containing  milk  and  a  email  (quan- 
tity of  color ing'mnteria!  (annatto),  where,  by  means  of  rapidly- 
revolving  paddles,  it  is  chumed  fnr  about  an  hour.  WhtTi  this  piirt 
of  the  process  is  complete,  the  Bubatance  is  drawn  ofl  from  the  bottom 
of  the  chum  into  cracked  ice.     Wlien  cool  it  ia  taken  from  the  ice, 

l-.Tith  a  proper  quantity  of  salt,  and  is  then  worker!  like  butter 
I'plA  into  firkins  for  the  market.  It  ia  also  moulded  into  attrac- 
tive prtnta  in  imitation  of  dairy-butter.*  When  the  materials  from 
which  olco-marfrarine  U  mude  are  sweet  nnd  clean,  and  when  the  prn- 
cess  of  manufacture  is  properly  conducted,  the  resulting  product  is 
nn  entirely  harmless  article,  and  probably  differs  very  little  in  nu- 
tritive value  from  butter  itself.  The  only  objection  to  oleo-mnrgarine 
ta  a  comtnercial  one.  It  is  bo  much  like  butter  that  dishonest  dealers 
find  it  possible  to  substitute  this  prodnct  for  the  higher-priced  natural 
product. 

Cheese. — The  value  of  cheese  ae  a  food  depends  upon  the  large 
amount  of  proteids  and  f«t  which  it  contains.  The  rich  varieties  of 
cheese^  8uch  as  Fromage  de  Brie  and  Itoqnefort,  contain  on  an  average 
35  per  cent,  of  fat  and  27  per  cent,  of  pretcid  compounds.  Parmesan 
contains  only  about  18  per  cent,  of  fat  and  nearly  40  per  cent,  of 


■Dr,  W,  K.  N"wtnn.  Fiftli  Anitwd  Report  of  the  SUte  Eoard  of  HMlth 
of  N*w  Jerwy.  ISSI.  p.  lOT. 
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protcidaj  ivliile  Edam  ami  Cheshire  cheese,  which  may  be  considered 
aa  standing  ahmii  uu<\way  between  the  above,  contain  30  per  rent  of 
fnt  and  nearly  28  per  cent,  of  proteids.  From  these  figures  it  ap- 
pears that  cheese  ia  nne  of  tlic  most  nutritious  nlinienta  obtainable, 
but  it  cannot  be  &atcn  in  large  ciuantiliieB  at  a  time,  as  it  is  exceedingly 
liable  tr>  cause  dieturbancea  of  the  digestive  organs.  The  constipating 
property  of  cheese  is  well  known  to  the  public. 

The  relative  value  of  different   liinds  of  cheese  in  alimentary 
prlnciplea  ia  given  in  the  following  table: — 

Table  XIX. 


Kiati  OF  Cheesx. 

ProMi<l« 

(per  cenL). 

(per  cent.}. 

{pfir  coat.  i. 

Sain 
(per  ocaL). 

27.68 

ST.46 

bM 

!i.01 

24.07 

S0.2& 

4.44 

4.91 

Holland 

29.48 

26,71 

3.27 

4.62 

27.69 

33.44 

S.I5 

5.35 

Neufchfitel 

17.44 

40.80 

b.n 

2.05 

Farmeean 

41.19 

19.52 

1.13 

6.31 

Cheeae  is  nut  often  adulterated.  The  only  articles  need  with 
Bucceas  in  its  sophistication  are  bird  and  oleo-niar^ai'ine!  which  are 
incorporated  with  the  casein  during  the  procesa  of  niannfactnre.  It 
sometimes  undergoes  chemical  changea  which  render  it  intensely 
poisonous  when  eaten. 

Professor  V.  C.  Vaughan,  of  the  University  of  Michigan,  has 
ascertained  that  the  Rubatance  causing  the  poiaonous  syiiiptonLs  le  a 
chemical  compound  termed  by  him  tyrotoxicon.  Thifs  eame  poison 
has  also  been  found  by  Profeaaor  Vnnghan  and  other  chemista  in 
ice-cream  and  fresh  milk,  -vvliich  produced  poisonous  s^tnptoms  when 
conBuraed.  The  poison  is  supposed  to  he  a  ptomaine  produced  by  the 
agency  of  a  micro-organism,  whirh  bae,  however,  not  yet  been  isolated. 

Heat. — The  fleah  of  mammals,  reptiles,  birds,  fish,  and  inver- 
tebrate animals  is  used  m  food  by  roan.  Falck"  has  classified  the 
varieties  of  animals  which  furnish  fond  tn  the  inhabitants  of  Europe, 
There  are  47  varieties  of  the  inammalifln  class,  105  of  birdsj  7  o£ 
amphibia,  110  of  fish,  and  58  of  invertebrates. 


•Dnjt    Flpisrln.   (3cm  ein  vers  teen  dliches   Uaudbucli    der 
luid  ProktlHcheii  Fleiscbkuode. 


Wiaaenschaftlichen  J 
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Meat  is  the  most  important  eource  of  proteids  in  the  food.  In 
tlie  more  conimoulv  usfd  viirit'ties  of  meat  Ihe  [jroteids  &m\  fata  uousll- 
ttite  from  25  to  30  per  cent,  of  the  entire  hulk,  the  jiroportion  depi'ml- 
ing  largely  upon  the  age  of  the  animal  and  ita  bodily  coiuliLinu,  The 
following  table  shnws  the  influt!]iee  of  tha^e  two  factofB  u]iou  tlie  rtda- 
tive  proportions  of  the  fatft  and  proteids  in  the  meat; — 

Table  XX.  "• 


Modemti'ly  fat  beef 
Lean  hcef  .     .     .     . 

Veal 

Very  fat  mutton 
Fftt  pork    .    .    .    . 
Lean  pork  .     .     .     . 

Ilnre  

Lean  obickeu  .    .    . 


FTotalUH  (percent.). 


S1.3d 

20.54 
lO.SS 
14.80 
14.54 
li>.&l 
23.34 
19.72 


Fats  CiiGi  cBiiCX 


6.19 

L7a 

7.41 

SG39 

37,34 

G.ai 

US 
1.43 


The  flesh  of  animals,  which  is  neutral  in  reaction  immediately 
after  death,  soon  becomes  acid  in  conaequenoe  of  the  formation  of 
lactic  acid.  The  acid,  acting  upon  the  sareolMuma  ami  the  muecnlar 
fihre,  renders  it  softer  and  more  easily  pemieahle  by  fluids  when  cook- 
ing, and  more  susceptible  to  the  action  of  the  gastric  juice  when  the 
meat  is  taken  into  the  stomach. 

Certain  kinds  of  meat — ■mutton  and  venison,  for  example —  are 
often  kept  BO  long  before  being  eaten  that  a  considerable  degree  of 
putrefaction  has  taken  plnce  when  they  Rre  brought  upon  the  tahle. 
The  wisdom  of  tliis  practice  is  quwtionabte  from  a  hygienic  point  of 
Tier. 

Meat  is  sometimes  enten  raw,  but  it  is  usually  first  cooked.  The 
methods  of  cooking  in  general  use  are  boiling,  frying,  roiisting,  broil- 
ing, and  baking.  By  either  of  these  methods  of  cooking,  when  prop- 
erly carried  out.  the  nutritinna  properties  of  the  meat  are  preserved, 
and  it  is  rendered  di^'eetible.  The  culinary  art  deserves  the  cloaeat 
attention  of  students  of  hygiene. 

A  number  of  poIu1>Ic  prepiirationa  nf  meat  {becf-rKtrfic't.  heef- 
rasence.  beef-juice>  lire  found  in  the  market,  and  highly  recommended 
as  containing  all  the  nutritious  qualities  of  the  meat  from  which  they 


'*Ahridfreil  trom  l^ebiach;    article  "Fl«iKh"  in  Re&leticyclojMiHlU  d.  gea. 
Urilkiinde,  vol.  v,  p.  340. 
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are  prepared.  These,  and  similar  products  of  domestic  preparation 
(broths  and  teaB)^  contain  in  reality  very  little  nutritive  materia],  but 
are  of  uae  almost  eolely  aa  stimulants  to  tlie  appetite  and  tligestinn. 
Tliey  have  a  place  in  the  dietary  of  the  eiek  but  their  nutritive  valste 
ie  gmal!. 

On  the  other  hand,  a  number  of  partly  or  wholly  predigcated 
(peptonized  or  panereatized)  preparations  of  meat  are  offered  for  sale, 
many  of  wliich  have  n  high  mitritive  value.  They  cannot,  however, 
be  used  aa  artieles  of  diet  except  for  a  short  time,  or  as  a  temporary 
succedanemn  for  meat  in  di^easefi  attended  with  wcaknesB  or  derange- 
mient  of  the  digestive  organs.  Most  of  the  predigceted  beef-prepara- 
tioB9  on  the  market  owe  their  effect  to  the  large  amounta  of  alcohol 
which  they  eontain. 

Meat  may  be  unfit  for  food  from  variouB  causes,  Thua  the  flesh 
-of  animala  dying  from  certain  digease.e — fiplenic  fever,  pleuto-pueu- 
monia,  tuberculosis  in  its  advanced  stages,  cow-  or  sh^eep-  pos — sliould 
Dot  be  need  aa  food  when  it  cnu  be  avoided,  Oaeea  are  on  record 
proving  the  poifionous  character  of  meat  from  animals  which  suffered, 
at  the  time  of  death,  from  some  of  the  above-mentioned  dieeases. 
The  mogt  important  condition  to  be  borne  in  mind  is  that  certain 
parasites  (trichina  Bpiralis,  echinococcua,  cysticercus),  which  fre- 
quently infest  the  flesh  of  animals,  especially  hogs,  not  infre- 
quently give  rise  to  serious  or  even  fatal  diseases  in  persons  eone^um- 
ing  such  meat.  Any  meat  containing  these  parasites  or  suspected 
of  containing  them,  should  therefore  not  be  used  as  food  unleaa  pre- 
cautions be  first  taken  to  defitroy  the  life  of  the  parasite. 

Of  the  parasites  mentioned  the  trichina  apiraliB  is  the  most  im- 
portant in  this  ennnectinnj  as  it  frequently  occurs  in  the  flesh  of  hoRB, 
rata.  doge.  cats,  and  other  camivoroua  animals.  Rata  are  said  to  be 
infested  with  the  parasite  more  frequently  than  any  otlier  animals. 
The  trichina*  are  found  in  two  forms,  one,  the  mature  form,  inhabiting 
the  intestinal  canal.  The  immature  form,  or  muscle  trichina"t  are 
found  in  striped  muscle,  coiled  into  spirals  and  encysted  in  a  fibrous 
capsule.  They  pain  access  to  their  host  in  the  following  manner: 
Flesh  containing  living  trichinse  ia  taken  into  the  stomaoh,  whore  the 
muecular  tissue  and  the  fibrous  envelope  are  diBsolved,  and  the  in- 
closed worms  set  free.  These  mature  in  the  intestinal  canal,  where 
sexual  reproduction  takes  place,  and  the  young  embryos  pass  through 
the  intestinal  walls  and  other  tissues  until  they  become  imbedded  in 
atriatcd  muscle.  Localized  epidemica  of  trichinosifi  have  been  re- 
ported in  this  country  and  Europe,  and  iq  nearly  ev«ry  iue<tance  the 
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>nrce  nf  the  disease  has  been  traccci  to  tlie  iageation  o!  imcnoked 
)rk.  Meat  knowii  to  he  trichinous  (-hould  not  Iw;  used  UTiless  in  tiiiiea 
of  great  scarcity.  It  may,  however,  he  rendered  iDnocuouahy  thorough 
i-onking.  A  temperatiirii  of  (10°  to  70°  C.  (140"  to  1110"  F.) 
de&lroys  the  life  of  the  parasite  anil  renders  the  meat  safe.  On  ac- 
connt  of  the  frequent  ocfurrence  of  trichinte  in  pork,  this  meat  should 
never  be  eaten  unless  lhoro\ifrhly  conked.  It  biia  been  ascertained 
that  sattod  and  enioked  pork  is  not  free  from  danger,  aa  Ltie  paraeites 
are  not  killed  in  the  process  of  curing  the  meat.  Hence,  ham  and 
sausage  Bhoidd  not  he  ealen  raw,  as  llie  danger  from  these  articles  ia 
almost  eijually  as  great  ns  from  fresh  pork. 

Cifsiicerciig  ceUuIom,  the  traneitifm  form  of  one  variety'  of  tapc- 
worm,  and  which  is  the  pnrasite  in  meanly  pork^  may  aUo  gain  en- 
trance to  the  hunifin  body,  and,  failing  to  undergo  development,  canse 
very  serioue  lesions  of  various  organs  and  tiesues.  The  frequency  of 
tape-Tvonn  is  evidence  thnt  pork  is  often  thus  dieeaaed. 

The  use  of  prartially  decayed  meat  or  fish  has.  often  heen  the  cause 
of  serious;  or  fatal  iUneE^Sr  SQinctimes  the  illness  partakes  of  the 
chnracter  of  septic  infection,  Tn  these  eases  it  is  probahle  that  the 
morbid  process  ie  due  to  the  action  of  Oie  organieius  of  putrefaction. 
In  other  cases  the  symptoms  are  widely  different.  These  cases  have 
been  the  source  of  much  perplexity  to  pliysicians  and  toxieoloo:i&t8 
imtil  very  recently.  Selmi,  Husemann,  Brouardel,  Caaali.  and  others 
hafe  drawn  attention  to  certain  intensely  poisonous  chemical  com- 
pnunds  found  in  dec^^mpoping  flesh,  and  which  have  been  named  by 
Selmi  fttomainrs.  While  thsre  is  still  much  uncertainty  concerning 
the  natnre  of  these  compounds,  it  fieems  prett>'  well  eBtabliahid  that 
when  flesh  undergoes  deeom position,  in  the  absence  of  oxygen^  certain 
unstable  eheujical  combinations  are  formed  which  act  as  violent 
poisons.  Selmi.  followed  hy  most  tostcologists.  believes  these  com- 
IMiundfi  to  he  alkahiids^  annlognus  to  the  vegetiihle  alkaloids,  eucli  ns 
morphine,  alropine.  etc.  Caaali,  on  the  other  hand»  disagrees  with  this 
opinion,  and  helieveB  the  ptomaines  to  be  amido  compounds.  Huse- 
mnnn  regards  Casnli's  hyiiothesis  as  plausiljlc,  inasmuch  ogr  the  for- 
mation of  amido  compounds  in  animal  and  vegetable  bodies  during 
decompositioTi  is  well  estnhtished. 

The  form  of  poisoning  due  to  the  organisms  of  putrefaction  is 
not  infrequent.  An  extensive  outbreak  of  this  nature  occurred  at 
Andelfingen,  in  Switzerland.  In  lfl3P.  A  musical  festival  waa  held, 
nt  which  there  were  over  TOO  prepcnt.  Out  nf  the9<»  -144  were  snddenlv 
attacked  by  violent  gastro-enteric  and  nervous  sjinptoms.    Ten  of  the 
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pntients  died.  The  illnoss  was  traced  lo  mast  veal,  wliich  had  been 
kept  in  a  wann  place  Fur  two  days  iiftcr  roaslingj  and  which  waa  prob- 
aly  in  a  state  of  partial  ilecoin position. 

The  class  of  casea  which  ac'eni  more  pr'tbithly  due  to  the  aiHmn 
of  ptomaines  or  related  poisons,  have  been  frequently  obeerved  after 
eating  eauaageB  or  canned  meats.  Sausage  poisoning  is  not  rarely  ob- 
served in  Germany.  It  has  been  ascertained  that  the  internal  portions 
of  the  sausage  are  the  most  poisonous.  It  ia  supposed  that  tlie 
ptomaineSf  which  are  formed  in  the  absence  of  oyygen,  are  the  actiTe 
e^nts  in  the  prodyction  of  the  train  of  symptoms.  Poisoning  by 
canned  meat  seems  to  be  due  to  a  siinUar  poison. 

In  July.  18S5,  an  outbreak  of  digease,  due  to  eating  unwholefiome 
beef,  was  caused  at  Jtomence,  Illinois,  Chemical  exiiminntioa  of 
specimens  of  the  meat  showed  the  presence  of  an  aliialoidal  body 
which  WHS  believed  to  be  a  ptomaine,  but  its  nature  was  not  definitely 
determined, 

Fiah,  oysters,  crabs,  and  lobstera  ffequeotly  give  rise  to  8>Tnp- 
toms  of  poieoning.  In  most  of  these  eases  the  poisoning  ia  probably 
due  to  partial  deconipoeition^  hut  it  is  fi  well-known  fact  that  oi^tera 
and  eraba  are  unfit  for  food  at  certain  seaeonB.  Some  persona,  how- 
ever, are  aubjeols  of  a  peculiar  idioRjTicrasy,  in  eonsequenee  of  which 
shell-fish  always  produce  certain  nnplenaant  eyniptonis,  among  which 
nettle-rash  and  a  choleraic  attack  are  most  prominent. 
'•■  That  form  of  fish-poiBoning  known  among  the  Spaniards  in  the 
West  Indies  as  sigwitt^ra  is,  however,  verj*  grave.  The  mortality  is 
large,  and  in  many  case?  death  sncceeda  rapidly  upon  the  attack.  The 
symptoms  are  m  follow:  Sometimes  auddenly,  sometimes  preceded 
by  dizziness  and  indistinct  vision,  groat  prostration  and  paraU-eis 
occur.  Often  death  followa  the  onset  of  the  symptoms  in  two  and 
three  hours.  Exceptionally  in  less  than  twenty  minutes.  In  most 
cases  consciousness  is  totally  lost:  in  others  it  persists,  with  inlerrup* 
lions,  until  death.  Sensation  and  the  powers  of  speech  and  deglutition 
fail.  The  jaw  muscles  become  paralyzed,  the  pulse  ia  slowed,  and  the 
temperature  diminished.  There  is  sometimes  vomiting,  but  no  purg- 
ing. The  secretion  of  the  kidneys  is  al3o  checked.  Dr.  McShcrry 
states"  that  ha  haa  seen  all  these  symptoms  produced  by  eating 
oyFtPTB,  lohsterfl^  and  crahs,  unseasonably. 

In  Russia  a  form  of  poisoning  has  often  been  observed  which  re- 
etitlts  from  eating  salted  sturgeon.  In  the  fresh  state  these  fish  are 
perfectly  wholepome.  hut  when  salted  and  enten  raw  they  prodnce  a 
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;ry  fatal  illness.  The  mortfllity  is  said  to  reach  50  per  cent,  of 
those  attacked.  No  cases  traceable  to  this  axu^e  have  been  observed 
hi  this  country.  Recent  investigations  show  that  many  caeee  of  meat 
poisousng  are  caused  by  t!ie  bncilhis  of  Oaertner,  wliieh  belongs  U)  the 
Colon  group  of  intestinal  bacteria,  while  othei"  cosee  are  caused  by  a 
bacillxia  discovered  by  Van  Ermengcm  in  ISS^G — tlie  bacilluB  botulinus. 

It  has  beoti  ahown,  beyond  question,  thut  the  flesh  of  beeves  Buf- 
fering, B'lien  killed,  from  splenic  fever,  will  produce  this  disease  in 
the  human  eubject. 

In  187-1  an  extensive  anil  violent  outbreak  of  an  acute  disease, 
characterized  by  vomiting  and  jmrging-.  fever  and  diazirese,  occurred 
at  Middleburg,  in  Holland.  Three  hundred  and  forty-nino  pereone 
were  attacked,  of  whom  G  died.  The  outbreak  wtie  traced  to  eating 
liver-sauange  (LeberwuTst),  in  which  t!io  c) i a raet eristic  baeillua  of 
gplenie  fever  was  found  on  microacopic  examination.  In  July.  187'?, 
an  ontfjrcak  of  choleraic  diwase,  from  eating  carbuncular  meat,  oc- 
currfd  in  the  town  of  Wurxen.  In  the  bitter  epidemic  the  bncillus  of 
Splenic  fever  (liariHus  ajithTacts)  waa  found  in  tbo  intcatinal  canal 
and  in  the  blood  of  those  attucked. 

In  Detmqld,  in  Gcrmanj,  an  outbreak  of  violent  gastrointestinal 
iDflaniination,  accompanied  by  a  high  fever,  occurred,  Amoag  the 
Ihi)  perenns  attflrked  3  died.  The  rliseaBe  wae  trace*!  to  eating  the 
meat  of  r  cow  eiifferiiag,  before  <leath,  from  pleurisy  (probably  pleuro- 
pneumonia). 

In  July,  ISftO.  72  persons  who  had  eaten  of  certain  beef  and  hnra- 
aandwiches  in  Welbeck,  England,  were  attacked  by  choleraic  diar- 
rhea; 4  of  the  cases  died.  Inflammation  of  the  lungs  and  small 
inteBtine&  was  the  inopt  prominent  piitholngica!  condition  found  post- 
mortem. The  B-maller  blood-voi»8el.s  of  tlie  kidneya  were  filled  with 
finger-shaped  bacilli,  which,  when  cultivated  and  inoculated  into 
guinen-pige,  rats,  and  white  mice,  prodnced  similar  pathnlogieal  con- 
ditions. At  Nottingham,  England^  in  1881,  a  number  of  persons  were 
attacked  by  a  similar  train  of  i»\-mptoms  after  eating  baked  pork.  One 
case  terminated  fatally  out  of  the  15  attacked.  It  io  uncertain  whether 
the  meat  in  these  two  instances  was  from  diseased  animals  or  whether 
3t  had  undergone  partial  decompoBition.  The  former  is  the  more 
-probable  suppoaition.  although  the  organiania  fonnd  were  neither  those 
of  splenic  fever  nor  swine  plague,  but  resembled  those  of  symptomatic 
anthrax  (black  leg  or  black  quarter). 

Whether  the  flesh  of  tuhcrcnloua  animnla  can  commnnieate  tuber- 
cnlosia  to  the  consumer  is  still  an  unsettle  question.    Foreign  veterin- 
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Brians  and  hygieniets  wlio  have  studied  the  question  incline  to  the  view 
that  there  is  danger  of  such  transmissioii.  At  tlie  Intcruational  Sani- 
tary t'ungress  of  18S3,  at  Brussels,  tlie  subjoft  was  discussed,  ami  M. 
Lydtin,  the  chief  vcterinarj'  Burgeon  of  the  Grand  Duchy  of  Baden, 
subuntted  the  following  proiwsitiona,  which  were  adopted  by  the  Con- 
gress— 

1.  That  the  flefih  and  viscera  of  tuberoulous  animals  may  be  used 
as  food,  provided  the  diaeaee  i$  only  commencing,  the  lesions  extend- 
ing to  but  A  Small  part  of  the  \H~idv.  th^  lymphatic  glands  being  sti!! 
healthy;  ptovidud  the  tubercle  centers  have  not  undergone  softening, 
and  provided  the  carcas&  is  well  nourielied  and  the  flesh  prc-scuts  the 
characters  of  meat  nf  the  first  quality.  2.  That  the  flesh  of  animals 
filiowing  very  pronounced  tuberculous  infoetion  should  be  saturated 
with  petroleum,  and  afterward  burned  under  the  direction  of  tlie 
police.  3.  That  the  milk  from  cows  affected  witli  pulmonary  phtbi&iB. 
or  suspected  of  having  it.  i^honld  not  be  consumed  by  man  or  other 
animals,  and  the  sale  of  it  should  be  strictly  prohibited. 

The  eongress  for  the  study  of  tuberculosis,  which  met  in  Paris 
in  1888,  adopted  rcsohitiona  of  a  mare  decided  character  agninst  the 
use  of  meat  and  milk  from  tuberculous  animals.  Becent  investiga- 
tions fnlly  auhstantiflte  the  opinions  expressed  at  these  congresses. 

Certain  animals  can  devour  with  impunity  substances  which  are 
intensely  poisonous  to  human  beings.  The  flesh  of  the  animals  may 
be  impregnated  with  these  poisons,  and  cause  serious  and  fatal  illness 
in  persons  partaking  of  it.  In  this  way  may,  perhaps,  be  explained 
the  cases  of  poisoning  eonietLmes  following  the  eating  of  partridges 
and  other  birds, 

Tlie  prevention  of  disease  from  tainted  meat  is  one  of  the  most 
important  problems  of  public  hygiene.  Food  animals  should  be  in- 
spected by  qualified  inspectors  before  slaughtering,  to  exclude  animals 
suffering  fmm  diseases  that  would  vitiiite  Ibe  meat.  When  the  meat 
is  exposed  for  sale  upon  the  dealer's  stall  it  should  be  again  inspected, 
and  all  found  unfit  for  UPe  as  food  confiscated  and  destroyed.  Meat, 
in  which  the  presence  of  trichinre  or  other  parasites  is  suspected, 
should  he  examined  microscopically."  The  recent  diacloBures  in  con- 
nection with  the  Bcandalous  neglect  of  sanitary  precautions  in  the 

"Hi*  prei'«ition  of  the  dispnuefl  of  aniranlfl  by  Nntinral  mul  Ftnle  an- 
thoritie«  is  on-e  of  llip  m-rwt  luKicul  and  t.hfinnTirli-B'oing  iit(-ni)<i  of  pn>v>'nting 
diamfie  from  unw-liolcaome  mnat.  Thfl  v\Tnerii'iL[i  Piililic  Hpiillh  Associntion  hns 
for  fioin^  yoft^a  iIpvoIciI  rfinaiiloraWf  sttcntii^n  tn  Mip  iTiii-slijzHlirm  of  IW  din- 
«aiie!!  of  Hiiimiil''  unit  inftin,*  for  tlicir  [iri'vi-nlinn,  Tlip  Pi'iiii rt mipnt  pf  fho  In- 
terirtr  of  Hip  Xalinnnl  flmprtimpiit  lun  litpwi-ip  ihjkIp  tbc  ilitcnspii  of  cattlfl 
and  hogs  a.  subject  of  atuAy  and  puliUsheA  iJOin«  vtiluBble  reports  thereon. 
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packing-houftea  in  Chicago  emphasize  the  necessity  nf  p-eat  vigilance 
in  the  inspection  of  meats  at  tliese  cstabliehmenta.  However,  ilieac 
disclosures,  -unpleasant  as  tiey  were  at  the  time,  led  to  prompt  eradi- 
cation of  the  existing  evilg. 

Eggs. — Although  eggs  contain  a  large  amount  of  the  proteid  and 
ffttt}'  alimentary  prinoiplea,  their  yalue  as  fooiX  has  proliablj  been 
greatly  overrated.  The  eavory  taste  and  ready  digestibility  of  eggs 
have,  however,  rendered  Ihem  a  popuUir  article  of  food.  For  obvious 
reaeons,  the  eggg  of  the  common  barnyard  fowl  are  moat  frequently 
used,  those  of  ducks  and  geese  being  fur  inferior  in  flavor  to  the  firet 
nauicd,  and  being  likewise  less  easily  ohtiiined. 

The  method  of  eooking  eggs  is  generally  supposed  to  have  con- 
Biderable  influence  upon  their  digestibility.  According  to  Dr.  Beau- 
mont'e  experimenta  miide  on  Alexis  St.  Slartin,  raw  eggs  are  digested 
in  one  and  a  half  lo  two  hours,  fresh-roasted  in  two  hours  and  fifteen 
niinuteB.  soft-boiled  or  ponehed  in  three  houra,  and  liard-lmiled  or 
fried  in  three  and  a  half  bniirs.  Theae  experiments  are,  however,  of 
very  little  value  as  a  basis  for  general  concIuBiona.  It  is  probable 
thnt  a  hard-boiled  egg  ja  quite  as  easily  digested  in  the  healthy  stom- 
fich  aa  a  raw  one,  if  cfire  be  tnken  to  masticate  it  well  and  ent  bread 
with  it,  30  that  it  is  introduced  into  the  stomach  in  a  finely-divided 
state. 

Eggs  readily  undergo  putrefaction,  when  sidphu retted  hydrogen 
is  formed  in  tbem  in  large  quantities.  When  this  hflfi  taken,  place  they 
are  manifestly  unfit  to  be  used  aa  food- 
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Bread. — The  varinug  cereal  graina.  when  ground  into  fli^ur.  are 
used  in  making  bread.  The  flours  of  wheat,  rye,  barley,  buckwheat, 
and  Indian  torn  are  almost  esclusiTely  used  in  bread-making.  The 
bran  or  cortical  portion  of  grain  contains  a  larger  percentage  of  pro- 
teid principles  than  the  white  interna!  portion;  hence,  flours  made 
from  the  whole  grain  (bran  flour,  Oraliam  flour)  if  finely  ground  are 
more  nutritions  than  the  white  flours.  The  latt?r  are,  however,  more 
digeslihlp,  and  hence  fnmiFh  a  larger  proportion  of  nutriment,  be- 
cause the  priueiples  contained  in  white  flours  are  absorbed  and  as- 
Bimiliited  to  a  greater  degree. 

Oood  bread  should  be  light,  porona,  and  well  baked.  The  lipht- 
neM  and  pnrnsitv  are  due  to  carbon-dinxide  gflR  imprisoned  in  envitiea 
of  the  dough  during  the  procesa  of  bread-making.     By  adding  yeast 
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to  the  dough  a  fermentation  is  eoused  in  the  latter,  in  conBoqwence  of 
whioh  a  pnrtion  of  the  fttarcli  is  converted  intii  sugar,  and  then  mto 
alcohol  aad  carbon  dioKidt?.  Durmg  the  process  of  mixing  the  dough 
the  c-ntire  mass  Iit'cojoes  permeatod  by  the  gas,  which,  on  heating,  ex- 
pands and  leaves  the  numerouB  largo  and  Biiiall  cavities  throughout 
the  loaf  wliich  indicate  properly  made  bread. 

Instead  of  yeae.t  some  persons  use  leaven,  which  is  simply  a  por- 
tion of  fermenting  dough  saved  froio  a  previous  baking.  A  small 
quantity  of  this  added  to  a  nia«s  of  dough  starts  np  the  fermeatatinn 
in  a  similar  manner  to  that  of  yeast. 

The  production  of  carbon  dioxide  by  fermentation  in  the  doiogh 
goes  on  at  the  expetwe  of  part  of  tlie  atarch.  It  has  treen  proposed, 
tlierefore,  to  supply  the  carbon  dioxide  from  without,  thus  raving 
the  entire  amonnt  of  tlie  carbohydrates  present  in  tlie  flour.  This 
ifl  accomplished  in  two  ways — first,  by  the  use  of  some  alkaline  car- 
bonate or  bicarbonate  (bicarbonate  of  sodium,  carbonate  of  ammo- 
nium), the  carhon  dioxide  being  set  free  on  the  application  of  heat; 
or.  secondly,  by  forcing  gaa,  previously  prepared,  into  the  dough  by 
means  nf  machinery. 

Flour  ia  not  infrequently  adulterflted  with  chalk,  gypsnm.  pipe- 
clay, and  similar  articles.  These  are  easily  detected  by  adding  a  min- 
eral acid,  which  produces  effervescence  when  it  comes  in  contact  with 
tlie  alkaline  carbonate  utied  as  an  adulterant.  Potato-  and  liean-  meals 
are  also  used  as  aduHcrante  of  the  higher  grades  of  flour.  Bakers 
often  mix  alum  with  inferior  grades  of  flour.  This  imparts  a  greater 
degree  of  whttenees  to  the  hrcjid,  nnd.  in  addition,  enables  it  to  retain 
a  large  proportion  of  water,  thereby  increasing  the  weight  of  the 
loaf. 

Formerly  diseaBcd  grain  ferpotizcd  rye)  often  caused  outhroakfl 
of  diseflBG  when  the  flour  made  from  the  diseased  grain  was  used  in 
bread-making.  At  present  time  such  sceidente  rarely  oconr.  In  some 
parts  of  Italy  it  is  eaid  that  an  endemic  diBease— pellagra — is  caused 
by  the  consumption  of  diseased  Indian  com.  The  evidence  in  favor 
of  this  view,  is,  however,  not  unque.=it!oncd. 

Potatoes  and  rice  are  often  uaed  with  satisfactton  as  euhatitntcB 
for  bread,  They  both  contain  a  lafge  proportion  of  carbohydrate*. 
Indian  com  (hominy)  and  oatmeal  are  likewise  wholesome  and  nutri- 
tious foods  of  this  clasa. 

The  leguminous  seeds  fbeann.  peas,  lentils)  furnish  a  food  con- 
taining a  large  percentage  of  proteida.    According  to  the  analyses  of 
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Ktenig-"'  thie  average  compositioQ  of  tlie  most  frequently  used  legumes 
in  the  dried  conditioo  i&  as  fcillowa: — 

Tablb  XXI. 


Bemna 

Peu. 

LeatilE. 

Otoddi) -natal* 

Water,  per  cent.     .     .     . 
Solids,  per  cent.     .    .    . 

13.6 
8G.4 

14.3 
85.T 

12.5 
8t.5 

5,5 
93.5 

Proteids,  per  cent.      .     . 
Fats      ..,..,. 
Car  boll  yd  rates,  per  cent. 
Cellulose,  per  cent.     .    . 
Asb 

23.1 
2.3 

&3.6 
3.9 
3.5 

2S.& 
l.T 

&3.2 
5.5 
2.7 

24.8 

54.7> 
3.6  i 
2.5 

28.2 
4(5.4 

15.7 

3.2 

Beans,  peas,  and  lentils  are  often  added  to  other  articlca  of  food 
with  advantage.  An  important  article  of  food  for  aniiiea  has  lietn 
made  of  varioua  legiunea  ground  into  flour  and  mixed  with  fat,  dricil 
and  powdered  meat,  salt,  and  spice.  This  constitutes  the  ao-cjilled 
"ErbsttTjrst,"  or  pea-saiiflage,  which  fomied  such  an  important  part  of 
the  dietary  of  the  German  army  in  the  Franco-German  war  of  1971. 
Bean-  and  pea-  meals  are  also  used  somctiniee  as  additions  to  other 
flottrs  in  brc-ad-making.  The  dried  iGgriminoufi  fruits  cannot  be  u&ed 
as  regular  articles  of  diet,  however,  as  they  sooa  pall  upon  the  tuste, 
and  produce  indigestloii,  nausea,  and  other  intestinal  (terangements. 

Gieen  Vegetables. — The  plants  usually  classed  together  afl 
"vegetables,"  the  products  of  the  market-garden  or  truck-farm,  com- 
prise eabbagea,  tumipB.  parenipa,  onions,  beets,  carrota,  tomatoes,  let- 
tuce, preen  peas  and  beanSj  and  eitiillar  articles.  They  all  contain 
A  large  proportion  of  water,  a  variable  proportion  of  sugar,  and  a 
email  percentage  of  proteid  principles.  Slueh  of  their  palatability  and 
digo&tibility  deponda  upon  the  uiethode  by  which  Ihcy  are  prepared  for 
the  table.  All  garden  vegetables  should  be  used  soon  after  being 
gathered,  as  they  rapidly  undergo  deeompoeition.  and  are  liable  to 
proi!iicc  derangements  of  the  digestive  organs  if  used  under  tliese 
eonditionB. 

Praits  and  Nnts. — These  generally  contain  targe  qnantitiea  of 
sugar  and  fiifs,  Thcv  form  agreeable  additions  to  other  articlnp  of 
diet,  but  are  insufficient  to  sustain  life.    The  use  of  fruits  usually 


"  Di^"  MpH-wIiIichrn  Nnliriuiirfl  iiiiii  OenuwimUtpl,  li.  p,  28S. 
*'The  Aaierima  poa'Tiut,  the  fruit  or  nut  of  Arachia  hi/poffra. 
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produces  copious  intestinal  evacuations,  and  they  aw,  tlierefoTG,  espe- 
cially to  be  rccoiiimeuded  to  pcTBons  of  sedentary  occupfltions,  in  wham 
torpidity  of  the  Ijowcla  i&  so  frequently  present* 

CondimentB.^Varioua  aromatic  hcrba  and  seeds  are  ueed  as  addi- 
tions to  other  articles  of  food,  to  increase  their  sapidity  and  to  prct- 
motG  a  largtir  Qow  of  saliva  and  gaatric  jiiicc,  and  so  assist  digestion. 
Mustard,  pepper,  allspice,  and  vinegar  are  tlie  principal  condiments. 
Within  certain  limits  they  are  not  injurious,  but  the  tendency  in  the 
use  of  all  stimulants  is  to  exceed  a  healthful  limit.  Condiments^  aa 
well  as  other  stiniulants,  should  be  used  in  moderation. 

COOKING. 

Much  more  attention  than  ia  generally  given  shouM  be  paid  by 
phyaieiana  to  the  culinary  art.  The  manuer  in  which  food  is  cooked 
has  no  little  influence  upon  its  digestibility.  There  can  he  no  quealion 
that  the  extreme  prevalence  of  functional  indi^'cstion  in  this  countyy 
is  almost  exclusively  dependent  upon  bad  cooking. 

The  various  methods  of  eoolfinp  are  boiling,  frying,  roasting, 
broilin>;,  and  baking.  By  either  of  these  methods  food  can  be  rooked 
80  as  to  be  palatable  as  well  as  digestible;  on  the  other  hand,  the 
choicest  article  can  be  utterly  spoiled  and  rendered  unfit  to  be  taken 
into  the  hiininu  stnmaeh.  It  depends,  therefore,  not  bo  iniicji  upon 
the  method  of  cooking,  as  upon  the  knowledge  and  art  of  the  oook. 

Boiling. — Mpflts  of  all  kinds  are  rendered  tender  and  digestible 
by  boiling.  In  order  to  retain  the  flavor  of  uieat.  the  water  should  be 
boiling  when  the  meat  is  put  into  it.  By  the  heat  of  the  boiling  water 
the  iilhiimin  on  the  outsirle  of  the  meat  ia  coagulated  and  the  juices 
and  fl.tvor  arc  retained  within.  After  a  few  minutes  the  tcuipeniture 
of  the  water  should  l^e  reduced  to  71°  to  77°  C.  (IfiO"  tolTO*  F.l^and 
maintained  at  that  height  until  the  meat  is  tender.  By  this  proeeas 
a  much  more  wivory  piece  of  beef,  mutton,  or  fowl  enn  he  obtsiined 
than  where  the  meat  is  put  into  cold  water  and  thus  gradua'ly  heated. 
The  latter  nu^thod  is,  however,  the  proper  one  to  be  followed  when 
good  ftoup  or  broth  in  desired. 

In  boiling  vegetables,  as  much  care  ia  neceaaary  aa  in  boiling 
meat  or  ttsh.  Potatoes  and  rice  ahouhl  he  ateamed,  rather  than 
boiled. 

The  diPficiiUy  of  obtaining  a  good  cup  of  coffee,  especially  in  the 
northern  part  of  the  United  St'ites.  ilhistrates  the  prevnilint;  ignor- 
ance upon  one  of  the  simplest  points  in  the  art  of  cooking.     Coffw 
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sbovild  never  be  serred  in  Iho  form  of  a  decocUOTi ;  tliat  is  to  siiy.  it 
should  never  be  boiled.  Propc'rl}'  made  it  is  an  iijCustcjii,  like  tea, 
which  no  one  ever  tbinks  of  boiling.  The  diflerence  between  an  iq' 
fueinn  (esiwoially  if  made  by  percolation)  and  a  decoction  of  coffee 
can  only  be  nppreeiated  bj  tliose  who  have  enjoyed  the  one  and  en- 
dured the  other. 

rrying.^Fri-ing,  iT  properly  ^one,  is  really  notbing  tesR  nnr 
more  than  boiling  in  oil  or  fluid  fat  of  eome  kind.  Olive-oil  is  pre- 
fernble,  but  is  not  eesential;  butter,  beef-drippings,  lard,  or  probably 
mttun-eced  oil  may  be  substituted  For  it  without  disadvantage.  Tlie 
principle  of  frj-ing  depends  upon  the  fact  that  the  temperature  of  oil 
can  be  raised  to  such  a  height  as  to  produce  iuBtant  coagulation  on 
Uie  surface  of  meat,  fish,  or  other  objects  immersed  in  it  while  hot; 
tliis  01m  of  coflguhitcd  albumin  imprisons  the  juiceg  and  fltivnrs  of 
the  meat  or  fish,  and  prevents  tbe  fat  Gntertng  and  eoaking  the  fibers 
with  grenae.  Small  fish  or  birda,  properly  fried,  are  justly  rGgnrded 
as  delicacies  by  connoiaseure,  but  the  process  of  :satiirating  these  ob- 
jecte  with  fat  white  gradually  beating  them  produces  a  dish  that 
is  ani"tbing  rather  tlian  grateful  to  the  palate,  or  conducive  to  good 
digestion. 

Boasting. — The  fame  of  the  "roaet  beef  of  Old  England"  liaR 
pnsacd  into  song,  but,  at  the  present  day,  beef  and  otb<fr  meata  are 
rarely  toafited,  either  in  thie  country  or  abroad.  As  Sir  Henry 
Tbompenn  well  expresecs  it,^'  "the  joint,  which  formeply  turned  in 
n  current  of  hcfh  nir  hcfdrc  a  well-Tnade  fire,  is  now  half  fttifled  in 
a  close  ntmofiphere  of  its  own  vapors,  very  much  to  the  destruction  of 
the  eharacterietic  flavor  of  a  mast."  It  ia  probable  that  the  old  method 
of  ronsting  before  an  open  fire  produced  not  only  the  moat  savory, 
but  likewise  the  most  nutritious  and  digestible,  meat.  It  is  to  be 
much  regretted  that  the  proce?R  has  fallen  so  gn'Jitly  into  disuBC. 

Broiling-  and  Baking. — These  metbods  of  cooking  are  modifica- 
tions of  the  process  of  roasting.  Meats  or  fish,  carefully  broiled  or 
baked,  preserve  their  nntural  juices  and  flavora  to  a  great  extent,  and 
retain  their  dige«tibiUty  and  nutritinnft  properties.  Of  ull  mctlioda 
of  cooking  these  are  probably  the  beat  known  and  most  satiafactorily 
applied  in  this  country/' 

"FwhI  and  FpetHiiip.  p,  '15.    Loinlon.  IfiflO. 

'"  Evpry  our-  iiiJiTfstcii  in  tli*  ]irfi(>r-r  iiDiilicalinn  rtf  (hp  nrinrinli-a  of  cnotc- 
(TV  nhoiiM  ntndy  the  Loml>  princ  eaonv  ot  the  Amrrican  l*iiWic  TtralLfi  Asbo- 
(■iolidn,  hy  Mory  Hinninn  Ahtl,  upon  "PruttJcfll,  Sanitary,  and  iCrnnoinif'  Cook- 
infT."  TTiis  lit(li>  bnnk  pun  (w  olituinfil  of  Dr.  T,  A.  \Vnt»on.  Sfm'l4ir\-,  ("(inr^ril. 
N.  p.;  pn«.  2ii  cpTitfi.  Rrp.  nlao,  (in  f^nay  on  "The  Art  nf  r«i>kin|r "  by  Edward 
Alkinaon,  Lf,,D.,  in  Popular  Scieni.'e  Monthly,  November,  188&. 
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ALIMENTARY  BEVERAGES. 


The  alimentary  beverages  may  be  f'iviik'd  into  two  clasftce., — 
thoac'  Jepending  for  Lheir  elfect  upon  the  alcohol  they  tonlaiD,  and 
those  whose  active  priiitipleB  reside  Id  certain  alktihuds.  Thc^y  Eire 
used  chiefly  as  digestive  and  nervous  stimulants. 


BEVERAGES  CONTAININQ  ALCOHOL. 

The  phyeiological  action  of  alcohol  haa  been  pretty  fully  worked 
out  by  Binz  and  hia  pupJJa,  and  by  other  experimenters.  From  these 
reBcarcheSj  it  appears  that  the  first  effect  of  taking  alcohol,  aufReiently 
diluted,  into  the  stomach  is  to  increase  tlic  How  of  the  saliva  and  gas- 
tric juice.  TliiiB  effect  is  probably  reflex,  and  results  fromastimiilnlion 
of  nerve  terminations  in  the  stomach.  The  akohol  is  ra[>idly  absorbed, 
and  fa  carried  in  the  blood,  witiiout  undergoing  chemical  n-hang^,  to  the 
nervoua  centres,  lun^,  and  tiesues  generally.  In  the  brain  the  alcohol 
probably  enters  into  combination  with  the  nervoug  iiaaiie,  modifying 
the  pornia]  activity  of  ihe  various  centres,  either  increaiiiiig  the 
activity,  if  the  alenliol  is  in  small  quantity  fstiniukting  effect),  or 
diminiBhiiig  it  if  in  IflrgCT  quantity  (depressing  effect),  or  entirely 
eusppurliiig  the  activity  of  the  centres,  if  in  sufficiently  large  quantity 
(paralyzing  effect). 

Alcohol  ftiniulates  the 'vasodilator  nerves,  causing  dilatation  of 
the  smaller  vessels;  in  consef^uence  of  this  the  blood  is  largely  p.ent  to 
Uie  periphery  of  the  body;  the  blood-presBUTe  diminJshcp,  and  hejit- 
rndiation  m  increased.  At  the  same  time  a  portion  of  the  alcohol  i8 
used  up  in  the  lungs  in  the  production  of  animal  beat,  thus  econom.- 
izing  the  expenditure  of  fata  and  proieid,  and  acting  a&  a  true  re- 
spiratory food.  Alcohol  does  not  contribute  nutritive  material  to 
the  body:  it  only  permits  that  which  ig  stored  up  to  lie  saved  for 
other  useSj  by  furnishing  easily-oxidiKable  (combustible)  material  for 
carrying  on  the  respiratory  proceefi.  nnd  supplying  animal  heat. 

During  the  use  of  nlcnlml  the  excretion  of  urea  is  diminished. 
This  ehowa  that  waste  of  tissue  is  retarded  in  the  body. 

Hegnrding  Ihe  gtntement  tif  snme  anthnrities  that  alcolinl  does  not 
undergo  any  change  in  the  body,  but  is  escretod  unchanged.  Kmz 
asBerts^'  that  a'cnhol  appenrs  in  the  urine  only  when  cTceptionnlly 
large  quantitiips  have  heen  taken,  find  then  in  very  small  pro|]nrtion. 
It  i«  not  CTcreted  by  the  lungs,  the  p(TiiHar  ndor  of  the  breath  being 

"RMlencyclopfdlic  d.  ge».  Keilk.,  Ed.  I,  p.  1S3, 
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due  not  to  the  alcohol,  but  to  ihe  voilatilo  aromatic  ether,  whioii  ia. 
oxidizEHl  with  grtiater  difficulty,  and  m  escapes  untliLingeJ. 

Whiie  alcohol  produces  BuhjecliveEy  an  agreeable  aeuEUition  of 
■warmth  in  the  stomni-h  and  on  the  surface  of  tlie  body,  tlie  bodily 
teinperjiture  is  not  raised.  The  subjective  aenaiitiou  is  flue  to  the 
dilatation  of  the  blood-vessels  and  the  sudden  hyperiemia  of  those 
parta. 

During  fevers  and  other  exhausting  diaeaseSt  alcohol  is  invaluable 
to  prevent  waste  of  tissue  and  sustain  the  strength.  It  docs  not  act 
niertly  aa  a  slimulant  to  the  eirc-ulation  and  nervous  syslftn,  but,  as 
above  pointed  out,  saves  the  more  stable  compounds  by  furnishing  a 
readily  oxidizabk  respiratory  food. 

Whua  taken  in  small  doses  by  lieallliy  persons,  alcohol  dimia- 
ishes  the  temperature  by  iucreasiug  heiit-radiation.  When  large  quan- 
tities are  takeu,  the  bodily  temperature  is  reduced  by  dimimshtng 
lieat  produetiou,  as  well  as  by  increast'd  radiation.  This  la  phown 
in  (he  cooditioii  kuowTi  as  dead- drunkenness,  in  which  the  tempera- 
ture is  Bometimes  deprpBsed  aa  much  as  20°  F.  below  the  normal. 
Cases  m  which  the  temperature  sniik  to  Yo^,  78.8°,  and  83°  F.  have 
been  reported,  with  recovery  in  all  caspB. 

In  dificuBsing  the  physiologic  effect  of  alcohol  Dr.  ITall*'  makes 
use  of  what  he  regards  as  the  "deadly  parallel"  betvreen  food  and 
alcohol : — 


Food. 

I,  A  certain  quantity  will  prodm^ 
a  t^rtflin  tffwt  lit  fir!4t,  ami  tin-  finmc 
quantity  wiii  always  iiroiJiice'  tho 
same  pffcct  in  the  henlthy  body. 

2..  The  tiflliilTial  wsf  af  food  nprer 
itjdii<:«a  an  iinriintrollnblt!  di^sir?  for 
it,  in  c\^  incnaning:  announts. 

3.  Afirr  it»  hiiliitnnl  urg  a.  RDdiien 
total  nbxliiifncf'  tiL'vi'r  raiisrH  any  iliv- 
r:iiigenient  of  tlie  central  nervoua  Bya- 
tero, 

A.  Fonda  are  nxidiz«d  alunly  in  the 
body. 

iS,  FoodB,  \mng  useful,  are  stored 
in  the  body, 

fi.  Foodfl.  nrp  thr>  proflirr'ts  of  (*n- 
BtfUclive  nctivity  n.|  prntnpliLxni  In 
the  presence^  of  abundant  oxygen. 


Alcohol, 

1.  A  certain  tjtitvntity  will  produce 
R  fertain  effect  nt  firul,  ciHt  it  requirea 
more  and  Tpyrc  to  pnxEuce  the  aome 
ytreet  when  the  drug  iri  uaini  habit- 
nall?. 

2.  When  Used  Imbitually  it  is  likely 
to  induce  an  uiK'ont Tollable  dewrt  for 
more,  in  ever  incrensing  amounts. 

3.  After  it*  hiibitiial  iiwe  a  aiidd«] 
total  nhstineroe  k  likel.V  to  c-niine  H 
fi*riou«  dcrnnppment  of  the  {-etitral 
nervous  f>y«t«m. 

4.  Alf'obol  is  oxtdJEcil  rnp'dly  in  the 
bo4ly, 

5-.  Alenba],  tiO't  being  uBfful,  is  not 
ftored  in  the  body. 

B,  Alriilio!  ts  a  produrt  of  dwoni- 
paxitinn  nf  fr>ni|  rn  t)ic  presence  of  & 
wnrcity  of  oxygen, 


'  Th«  jQnrnal  of  the  Amerleau  Medicul  Associ&tion,  vol.  jclvtii.  No.  B,  190T. 
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p  Fc»D, 

7.  Fooda  (except  iiit'ats-)  art?  fruTned 
in  nature  for  Tiouri»l]Tiit'nt  of  living 
orijuuitimi  iind  nrv,  therefore,  inlier* 
rutly  wholesome. 

8.  The  ref^wlnr  ifiBfstion  of  food  ta 
beneflvUil  \u  tl«^  bi'iiltliv  bmly,  but 
may  be  dfliiteriouti  tu  the  sick. 

D.  The   W^i  of  fnott   is   fulloweil   hy 

10.  The  HM!  of  food  i*  followed  by 
an    ithtmshhI    nclivity    of    the    riiuacle 

11.  TliQ  use  of  (ooci  i^  fullowpt!  by 
an  inerc-iiHL'  in   the  excretion  cif  CO,. 

12.  Tbe  Ufte  of  food  may  l>e  fallnwtd 
by  aecuinuUtion  of  fat,  notwitlj»lAnil- 
ing  increusL'd  uetivity. 

!3.  Tlie  use  of  food  in  followed  by 
a  riiJG  iu  body  teinper&ture. 

14.  The  me  of  [nod  otrengthena 
and  Ateadiea  the  niuaelea. 


Alcohol. 

7,  Aleolio]  is  fonnpJ  in  nature  only 
o3  an  eXiTetion.  U  is,  therefore,  in 
cnmuion  with  hU  cxeretiuna,  lalier- 
cnlty  poibonuiia. 

8.  The  reguJar  irigeation  of  alcohol 
in  delplerioTis  Lu  Hie  healthy  body, 
k>ut  may  be  bfii(.>fidiil  tu  tbe  ak'k 
(ihrough  its  drug  aetionj. 

I).  The  use  of  nicohol,  in  eomnnon 
with  iiarcolka  in  ^uneraJi,  ts  folJowed 
liy  a  re^aetioD. 

10.  T}i«  use  of  oicKtliol  iH  followed, 
by  II  deyreasR  in  the  aetivity  of  the 
niuaelc  cells   and  brnin  cells. 

11.  Tlie  na^  vt  uletdiol  tu  followed 
by  a  detreHse  in  the  eKcretion  of  CD^ 

12.  The  iTBC  of  alcohol  is  umially 
followed   liy    an    aecuniulnliun    of  fat 

llirotiyh  decTPftsed  activity. 

13.  The  use  of  alcohol  may  l>e  fol- 
lowed by  «  fftii  in  l>«[y  teiuperHture. 

14.  The  tiHe  of  alcohol  wcakeus  and 
iiaiteadicH  the  niiiMes. 


13.  The     use     of    food    mnkea     tho        lH.  The    U:^e    of   aIl'oIioI    tn&kes   the 
brsin  more  active  and  uecunite.  liraiii  lei^ii  active  aud  accurate. 


Tbe  cnnetant  use  of  alcoho!  proJuccB  in  all  the  tvrgans  an  excess 
of  conueetive  tissue,  followed  liy  fatty  lU'goTieraLicm  iiml  thr  fonclitiou 
known  as  cirrhoeis.  Tbe  orgauB  moat  frequently  affected  are  the 
etomatrli,  liver,  and  kidiifvp.  Serious  patliologicnl  alterationa  also 
occur  in  the  circulatory,  retipirfitory,  and  nervo\iB  s^Vfitema. 

Alcohol  IB  not  necessary  to  pcTBons  in  good  health.  Prnhftbly 
moat  persons,  regnnlless  uf  their  state  n(  henlthj  do  lictter  without  it- 
Its  habitual  use  iu  the  form  nf  etrnn;;  lifjuors  is  to  be  imrestrvetUy 
contlemuctl.  The  lighter  wines  and  malt  liijuors.  if  obtained  pure, 
may  be  consnnicd  in  moderate  tjuantitiea  without  ill  etfects.  Even 
in  these  forma,  however,  the  use  of  alcohol  should  Uo  diseouraged  or, 
perhapft,  prohibited  m  tbe  young, 

Neither  in  hot  nor  in  cold  climates  ie  alcohol  uewssary  to  the 
pre?ervat!on  of  Iiealth,  and  ita  moderate  use  even  produces  more  in- 
jury llinn  benefit.  The  Polar  vnyager  and  Ihe  East  Indian  mer- 
chant are  alike  better  off  without  alrohol  than  witli  it. 

It  liaa  long  been  a  prevalent  belief  that  the  Ufie  of  alcohol  enables 
persouB  to  withstand  fatigue  better  than  where  no  alcohol  is  used. 
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A  large  amount  of  concurrent  testimony  absolutely  negatives  this 
belief." 

The  predisposition  to  many  diBoasee  is  greatly  increased  by  the 
habitual  use  of  alcohol.  Sun-stroke,  the  acute  infectious  diseases,  and 
many  local  organic  affections  attack,  liy  preference,  the  intemperate. 
A  recent  collective  investigation  by  the  British  Medical  Association 
brought  out  the  fact  that  croupous  pneumonia  is  vastly  more  fatal 
among  the  intemperate  than  among  those  who  abstain  from  tl;e  use 
of  alcoholic  liquors. 

A  further  investigation  by  Baer  has  shown  that  the  average  ex- 
pectation of  life  among  users  and  dealers  in  alcoholic  liquors  is  very 
much  shortened.  The  following  table  gives  a  comparative  view  of  the 
expectation  of  life  in  those  who  abstained  from  and  those  who  used 
alcohol : — 

Table  XXII. 

EXPECTATION    OF    LIFE. 


Agflu 


Abetainen. 


Alcobol  Users. 


At  25 
"  35 
"  45 
"  65 
"   66 


32.08  years. 

25.92  " 

19.93  " 
14.45       " 

9.62       » 


26.23  years 
20.01       " 
15.19      " 
11.16       " 
8.04       " 


Table  XXIIT  shows  the  influence  of  alcohol  upon  the  mortality 
from  various  diseases : — 


Table  XXIII. 

Oeneral  Male  Popu- 
lation (per  cent.). 

Alcohol  Venders 
(per  cent.). 

11.77 
30.36 
9.63 
1.46 
1.40 
2.99 
2.49 
22.49 

14.43 

Tuberculosis 

Pneumonia  niul  plcuritis      .... 

36.57 

11.44 

3.29 

2.11 
4.02 
3.70 
7.05 

'See  Parkes'  Hy^ene,  6th  ed.,  vol.  i,  pp.  315-327. 
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Alcohol  as  a  bererage  ia  eonsuniefl  in  tin-  vnrioiis  forms  f>f 
spiritfl,  wines,  acd  ferniented  liijuora.  The  varieties  ot  epirite  moflt 
frequently  used  are  brandy,  whisky,  nuo,  and  gin.  They  are  all 
procured  by  distillatiou. 

Brandy  is  distilled  from  fermented  grape-juice^  and  has  a  char- 
acteristic aromatic  flavor.  When  pure  and  mellowed  with  age  it  ii 
the  most  grateful  to  the  palate  of  all  distilled  spiritB. 

Whisky  ia  distilled  (mm  barley,  rye.  onts,  com.  or  potatoes. 
Each  of  tlieae  has  a  peculiar  flavor,  depending  upon  the  particular 
volatile  ether  formed  dnring  the  distillaiion.  Rye-,  barley-,  and  corn- 
whiskies  are  almoet  excluBively  used  in  this  country. 

Rum  is  distilled  from  molasseB,  and  ia  a  favorite  ingredient  in 
liot  punches.  It  is  often  used  with  niflk,  eggs,  and  siipjar,  in  the  prepa- 
ration of  eggnog,  ft  highly  nutrStiouB,  atimulnting  drink,  which  is 
often  prescribed  with  great  beneflt  in  acute  and  chronic  wasting  dia- 
eaneB. 

Gin  ifl  an  ardent  diBtilled  spirit,  flavored  with  oil  nf  juniper. 
It  has  a  widely-spread  popular  reputation  as  a  cure  for  kidney  dJa- 
easeB,  byt  is  probably  ofteoer  responsible  for  the  production  of  tbeee 
dieeafles  than  for  their  cure. 

All  of  the  ahove-mentioned  liquors  contain  from  40  to  00  per 
cent,  of  alcohol,  and  should  always  be  diluted  hefore  being  taken  into 
the  stomach,  in  order  to  prevent  the  local  irritant  effects  of  the  alco- 
hol upon  the  gastric  mucous  memhrane. 

Wine  is  the  pniduet  of  the  alcoholic  fermentation  of  the  mc- 
charine  cnnBtitucnts  of  fniits.  Wine  is  HPually  derived  from  tlie 
grape,  though  other  fruits  may  also  furnish  it.  Tlie  stronger  wines 
(sherry,  port,  tnaderia)  contain  from  16  to  25  per  cent,  of  alcohol. 
The  lighter  wines  (hock,  rcil  and  white  Bordeaux  and  Burgundy 
wines,  champagnes)  contain  from  fi  to  15  per  cent,  of  alcohol.  Some 
aim  contain  consideridile  free  carbonic  acid  (sparkling  winee),  of 
which  the  champagnes  are  typcp.  The  red  and  white  Bordeaux  and 
Rhine  wines  are  probably  the  leant  objectionable  of  these  beverages 
for  Imhittiol  use.  They  contain  sufficient  alcohol  to  bo  lightly  stim- 
ulant, have  a  pleasant  acid  flavor,  and  are  least  likely  to  prraluce 
the  bad  efTccts  which  usually  follow  in  tlie  wake  of  thr  habituni  use 
of  the  Btronger  wines  or  arttent  spirits- 
Preference  should  be  given  to  the  wines  of  domestic  manufacture, 
•^Ott  ftceonnt  of  the  great  probability  of  adulteration  of  the  favorite 
bftnds  of  foreign  wineB.    Many  of  the  Calilomia,  Virginia^  New  York, 
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flntl  Oliic  wines  compare  viTy  favonibly  in  flavor  with  Uiosp  imparted 
Irom  abroad.  The  more  i-^asynable  Lotit  of  Uk-'bc  doiineetjc  wines  is 
also  a  jroint  in  th&ir  favor. 

Cider  ts  the  feniiented  juice  of  apples.  It  frequently  produces 
unpleasant  gastric  mid  iittcRtinal  diglurljmu'Gs  wtico  drunk,  no  ac- 
count of  the  large  quantity  of  niahc  acid  contained  in  it.  Althougli 
it  19  usually  ranked  as  a  "teinpe ranee  drinks"  il  ia  quite  ciipahle  of 
causing  intoxicatioa  when  consumed  in  large  qiiantitica. 

Beer  is  the  fermented  extract  of  barley,  mixed  with  a  decoction 
of  hops  and  boiled.  It  shoukl  be  jireparcd  only  of  iiuilt,  lin[is,  yeast, 
and  water,  ami  should  contain  from  3  to  4  per  cent,  of  alcohol,  6  to 
6  per  cpnt.  of  extract  of  malt  and  hops,  2  to  -J  per  cent,  of  laetic  and 
acetic  acids,  and  from  V*  to  '/.^  per  ci-nt.  of  carbonic  oeid,  Tliis  ideal 
is,  however,  rarely  attained  in  the  arttrle  »o9d  by  the  liquor  deater. 
Numerous  aduHerationa  are  praetieed  on  the  unsuspecting  con- 
sumer. The  hops  are  frequently  subatituteil  by  aloes,  cnlflmus.  and 
ginger,  or  by  the  more  deleterious  picric  acid  or  picrotoxin.  The 
rich  brown  color,  sweetness,  body,  and  creamy  foam  are  produced  liy 
carnmcl  and  glycerin.  The  more  e-tpenfive  barley-malt  ia  Bubetituted 
by  starch  and  rice,  or  lerape-sugar  and  molasaes. 

Ale.  porter,  and  brown-etout  are  merely  varieties  of  b&er — some 
containing  more  Bugar.  others  more  extractive  matter. 

Beer  and  its  correlatives  have  considerable  dietetic  value,  owing 
not  merely  to  the  alcohol  they  contain,  but  largely  to  the  Fugar  and 
acids  entering  into  their  compoHition.  When  used  to  excess  they  often 
cauBc  8  considerable  accumulation  of  fat. 

Kumys  ia  the  national  beverage  of  the  nomadic  tribes  of  Tnr- 
tari".  It  ronsiiitR  of  the  milk  of  mares  which  has  undergone  fermen- 
tation, partly  lactic -and  partly  alcoholic  in  character,  Recently  it 
has  been  introtluced  into  Europe  and  also  into  tlna  country,  where 
it  ia  made  of  cowa'  milk.  It  ia  n  patatahle,  nutritiouK  stimulant,  and 
ia  often  very  useful  as  a  dietetic  article  in  disease.  Knmys  may  be 
pri'pnred  according  to  tlie  following  formula:  To  one  pint  of  fresh 
milk  add  one  tableapoonful  of  gugar  and  '7^,  cate  of  comprosaed  vcast. 
Put  in  bottle  with  patent  stopper,  place  in  warm  room  or  near  the 
Btovp  for  fi  to  13  hours,  then  coo!  on  ice  and  serve.  Kumye  liaa  proved 
a  very  valuable  agent  in  the  treatment  of  gaRtro-intestinflt  diBeaaea. 

Kefyr  ie  a  product  of  the  fermentation  of  milk  which  hears  some 
resemblance  to  kum}-?.  Th&  following  table  (Table  XXIV)  gives  a 
comparative  view  of  the  composition  of  true  kumys,  the  aarae  prepared 
from  cowb'  milk,  and  kefyr: — 
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Table  .XXIV. 


True  Eumyg 

Cows'  HllfcKumjm 

Keift 

{percenl.). 

(percent.). 

(percent.) 

2.20 

2.35 

3.13 

PfttS 

2.12 

2.0T 

1.95 

Siigiir 

1.63 

1.81 

1.63 

0.90 

0.40 

0.83 

Ali-uliiol 

1.T2 

l.UO 

a.  10 

CO, 

0.86 

o.«o 

0.93 

As  bearing  on  the  question  of  intemperance,  it  may  bo  well  to 
mention  that  many  patent  medieineB  which  are  krficly  conBurtnii 
by  Ihe  IflJty  for  their  suppneed  t-virative  efTect  owe  Iheir  virtiicB  to  the 
lnrgG  aiiiDunts  of  alcohol  wiiich  llioy  contain.  Tlie  following  ia  a  IibI 
of  the  more  popular  tonics,  analyzed  principally  by  the  Massachu- 
Betta  State  Board  of  Health : — 

Table  XXV. 

Alcohol, 
Per  cent. 

Lietig  Company's  Cocoa  Bei?f  Tonir 23.2 

8i'Iienek's  Scawred  Tuiiir.  "enlirely  hannleatt" 111.5 

Atwonil's  Quinire  Toiiiu  Bitterw 2fl.O 

Boker'a    Stomat-li    Bittera 42.0 

Burdopk  Blood    ftittirs 25.2 

Copp's  Wliite  Monntnin  Bitterw,  "not  an  nlpolio1i«  b^vemge"..     6.0 

(It  ?lnsuld  he  r'.itic-<^d  thnt  lliia  "tonii;"  (.-ontainq  ntore^  alcohol 
than  tlie  strfngo-^t  lii'er.) 

Drakp'H   Plunlul  inn    Bittcra 31,2 

CJrepn'u  Xen-iirrt    1?.2 

HnciAund'H  Oermnti  BiLlers,  "L'ntirely  vegelable  and  free  from 

itttdhi^tiL'  Htninilunt"   . . ,  ZH.t 

Htiwtcltinr'.H  Stnmricti  HiltprH M.3' 

K Ik  11  firm n  11  H  Sulphur  ItittiT'^,  "cnnhiiitf  no  alcohnl" 20.5 

(Afi  A  rrattpr  of  fflrl  no  milphur  was  found  tn  this  prepara- 
tinn , ) 

Pftinp'n  fplfry  rotnponnid  £1.0 

Wfllkpr's  ViiiPKiir  nillfm.  "oontains  no  spirit" M 

Wnmer's  Safp  TnnJc  Bittcra SS.7 

Aypr'a  Saf.tiOpHt-illa    SO.fi 

Hot>d's  Pn  isji  fm  rilla 18.8 

Dana'it  Sflr«opnrill«  \9Ji 

Penttia    W.0 

WjimerU  Rnffr  Cllrp    15.80 

Kilmr-r'j.  Swinnj*  Root 10,00 

Tonrrrt  StnniBiih  Bitters , 35,W 

Angostura  Bitter*  •  • ■ BO, IT 
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The  dose  recommended  on  the  labels  is  from  a  teaspoonful  to  a 
wineglassful  from  one  to  four  times  a  day,  "iDcreased  as  needed." 

The  pure  food  law  recently  enacted  by  our  national  goverqment 
requires  the  amount  of  alcohol  in  a  medicinal  preparation  to  be  plainly 
stated  on  the  label.  Whether  this  will  remove  the  existing  evil  of  sell- 
ing alcohol  \mder  the  guise  of  medicine  remains  to  be  seen.    ' 

THE  ALKALOIDAL   BEVERAGES. 

The  virtues  of  the  alkaioidal  beverages  depend  upon  certain 
alkaloids  which  differ  very  little  in  their  chemical  composition  or 
physiological  effects,  and  upon  certain  volatile  aromatic  constituents 
of  the  various  articles  used.  The  principal  articles  employed  in  the 
preparation  of  these  beverages  are  coffee,  tea,  chocolate,  mat6,  and 
coca.  It  is  estimated  that  500,000,000  people  drink  coffee,  100,000,000 
tea,  50,000,000  chocolate,  15,000,000  mate  or  Paraguay  tea,  and 
10.000,000  coca.  All  of  these  are  active  nervous  stimulants  and  re- 
tarders  of  tissue-waste.  They  are  all  liable  to  produce  serious  func- 
tional disturbances  of  the  nervous,  digestive,  and  circulatory  systems 
if  used  to  excess.  Anaemia,  digestive  derangements,  constipation, 
pale,  sallow  complexion,  loss  of  appetite,  disturbed  sleep,  nervous 
headaches,  and  neuralgias  are  the  most  marked  of  these  effects. 

On  the  other  hand,  when  taken  in  moderate  quantities,  the  alka- 
ioidal beverages  enable  the  consumer  to  withstand  cold,  fatigue,  and 
hunger;  they  promptly  remove  the  sensation  of  hunger,  and  diffuse 
a  glow  of  exhilaration  throughout  the  body, 

GofFee. — Coffee  is  the  ripe  fruit  (seed)  of  the  Cajfea  Arabica, 
a  native  of  Arabia  and  Kastem  Africa,  but  now  cultivated  in  other 
tropical  rrgiors  of  tlic  world.  The  fruit  consists  of  two  flat-convex 
beans,  the  flat  snrfaccs  of  which  arc  apposed  to  each  other.  These 
are  enclosed  in  a  fibrous  envelope  wliich  is  sometimes  used  as  a  cheap 
substitute  for  the  coffee-bean. 

The  beverage,  coffee,  is  an  infusion  of  the  roasted  and  ground 
bean  in  hot  water.  Its  virtues  depend  upon  the  alkaloid,  caffcin,  and 
an  aromatic  oil,  Tlie  latter,  being  volatile,  is  driven  off  by  long- 
continued  heat.  TTcnce  lioiled  coffee  lacks  the  gratefid  nroma  of  that 
which  is  made  by  simply  infusing  the  groimd  bean  in  hot  water. 

The  great  demand  for  coffee  and  its  comparatively  high  price 
have  caused  it  to  be  extensively  adulterated  and  substituted  by  other 
natural  and  artifirinl  products.  Artificial  coffee-beans  have  been  made 
of  clay,  dough,  or  extract  of  chicory,  colored  to  imitate  the  natural 
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bean.  Tin?  frauii  \b  easily  ddected  by  plflciog  tlie  bcana  in  water, 
wlieii  the  artilicial  prmiuct  soon  falls  to  piecce,  wliile  the  catural 
beans  imdetgo  no  chaiige  of  shape  or  consistence. 

Ground  coffee  as  found  in  tbe  stores  is  ut^usilly  fldulterated.  The 
tnaterinls  used  for  snplustication  are:  Tlie  grounds  of  foffi-e  prt-vi- 
ou&ly  iised,  the  ronBtwl  root  of  ducor/.  acorn*,  rye  or  barley,  carrots, 
sun-flower  swda,  caramel,  and  &  number  of  articles  of  eimilar  value, 
generally  hariiilesa. 

Tea, — Ttie  plants  which  furnish  the  tea-leaves  are  natives  of 
China,  Indo-Cbina,  and  Japan.  The  tea-leaves  contain  a  crystalline 
alkaloidj  thein,  idonticnl  in  compoeitinn  and  properties  with  eaffein. 
The  varinija  sorts  of  tea  found  in  the  market  (^een  ani]  black  teafl, 
etc.)  ilifTcr  only  in  the  relative  proportion  of  tannin  and  tliein  con- 
tained in  each.  The  aromatic  principle  also  varies  somewliat  in  Uie 
different  sorts. 

Tea  is  nilnlterated  to  quite  fis  great  an  extent  as  colTee,  the  leaves 
of  vai'ious  plants  bearing  more  or  lees  rcsernblancc  to  tea-leavoa 
being  added  to  the  latter.  Much  of  the  tea  found  in  the  market  ia 
colored  artifitially  with  Prussian  blue  and  iron  oxide.  These  addi- 
tions arc  harmless,  as  they  are  not  soluble  in  water. 

Chocolate. — Cocoa,  from  which  chocolate  is  derived,  is  widely 
different  in  oompoaition  from  tea  nnd  coffee.  In  nddilion  to  tta  ac- 
tive principle,  tbeobromfn,  which  is  identical  with  ciiffein,  it  cnntaim 
nearly  50  per  cent,  of  fat,  which,  renders  it  an  article  of  high  nutri- 
tive value, 

Slate,  or  Paraguay  tea,  guarana,  and  coca  are  uj^pd  to  a 
considerable  extent  in  some  parte  of  South  America  as  flubstitiitei* 
for  coffee  and  tea.  Their  composition  is  not  well  known,  hut  their 
effects  are  believed  to  depend  upon  alkaloidal  principles  similar  to 
callein  and  thein. 

TOBACCO. 

CloBely  connected  with  the  subjects  treated  in  this  ehapter  are 
the  elTecte  of  the  constant  use  of  tobacco  upon  the  human  system. 
The  depreseing  effecte  of  tobacco,  due  principally  to  the  nicotine,  upon 
tlie  nervona  and  digestiye  FystemB  have  long  been  recognized.  Re- 
cently, however,  it  has  been  found  that  very  serious  symptoms  are 
produced  upon  the  sense  of  vision  by  the  eonatant  or  exeessivo  use  of 
tobacco,  A  special  form  of  amaurosis,  termed  tobacco  amaurosis,  hae 
been  freipiently  noticed  since  attention  was  flrBt  called  to  it  by 
Mackenzie. 
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ADULTERATIONS  OF  FOODS. 

The  adulteration  of  food-products  has  received  conaiderable 
attention  of  late,  no  more,  however,  than  the  eeriousness  of  the  sub- 
ject demands.  There  is  hardly  a  food-product  which  is  not  sophisti- 
cated by  the  unscrupulous  manufacturer,  and,  while  most  of  the 
adulterants  are  harmless,  many  are  injurious  to  health.  The  follow- 
ing list  from  Battershall  gives  an  adequate  idea  of  the  common  adul- 
terations. As  to  the  uncommon  adulterants,  they  include  such  pal- 
atable substances  as  sawdust,  horseliver,  oak-bark,  colored  earths,  fac- 
tory sweepings,  brick-dust,  and  numerous  others  which  the  ingenuity 
of  the  manufacturer  suggoeta,  and  which  baffle  all  efforts  at  detection, 
owing  to  their  uncommonness.    The  Tegular  list,  then,  includes: — 


Bakers'  chemicals 


( Starch, 
t  Alum. 


Bread  and 


flour f  Other  meaU, 

^  Alum. 


/  Water, 

Butter    <  Coloring  matter, 

'  Oleomargarine  and  other  fats. 

Canned  foods  {  "''^^""^  P«"°"'^ 

I  Preservatives, 

fLard, 

Oleomargarine^ 


Cheese 


Cottonseed  oil. 
Metallic  salts. 


I  Sugar, 

Cocoa  and  chocolate ■!  Starch, 

I  Flour. 


Coffee 


Confectionery 


(  Chickory, 

Peas, 

Rye, 

Corn, 

Coloring  matter. 
'  St  arch -sugar. 

Starch, 

Artificial  essrncea, 

Poisonous  pigments, 

Terra  alba, 

Plaster-of -Paris. 


Honey f  Glucose  syrup, 

I  Cane-sugar. 

f  Artificial  glucose, 


Malt  liquors 


Bitters, 

Sodium  bicarbonate, 

Salt. 
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/  Water. 
Milk    }  Removal  of  fat, 

L  Preserrativra. 

(■Flour, 
Mustard  J  Turmeric, 

\  Cayenne  pepper. 

Olive  oil I  Cottom«.d  oil. 

lOtbtr  oils. 

Feppe-r    VuriuUH  ground  meala. 

Pickles A      Raits  of  copper, 

i-Ptppcr  dust, 

Spices    J  Starch, 

I  Flour, 
f  Water, 
FuMftl-oil, 
Aromatic  ether, 
Burnt  sugiir. 

Sugar    - . . , Starch' sugar, 

f  Exhausted  Lea-leavw, 


Spirit* 


IGA 


Vinegar 


Wine 


Foreign  leavi-s. 
Indigo. 

l?ruHii>ian  blue. 
Gypsum  J 
SoapHtutliCj 
Sand. 

(  Water, 
tSulpliuric  Kcid. 

Water, 

Spirits, 

t'oal-tnr   and   vegi>tatle  ctilora, 

Factitious  Imitutioos. 


Of  61  Bamplea  of  milk  purchased  at  milk-dealera  in  the  city  of 
Wilmington  aud  examined  by  the  Delaware  Htatc  Board  of  Health 
Laboratory,  39  contained  formalin,  12  were  akimmed,  3  were  watered, 
5  were  ekimnicd  nnd  watered,  and  2  were  au&picioua. 

'J'liG  Biiperficial  oliBprver  will  proliahly  conclude  that  adulteration 
19  accidental  and  irregular;  that  it  depends  entirely  on  the  honesty 
and  hupioesB  intfgnty  of  the  individual  mnoufactnrer.  This,  is  far 
from  hoing  tlw?  case-  Sophisticntioti  is  an  economic  factor  in  the 
atnijigle  for  trade.  Cheaper  prodticts  are  demanded  by  the  poor, 
and  cJieap^r  ptoducte  are  supplied;  but  as  the  only  -way  to  cht-apen 
them  is  to  sophisticate,  adulteration  ia  practiced  as  a  bona  fide  busi- 
D«R8  measure.  As  a  result,  we  have  fraud  reduced  to  a  Bystem; 
fraud  not  regulated  hy  roQBcietice  or  principles;  fraud  from  which 
the  otlierwise  lioneat  man  does  not  shrink,  but,  nevertheless,  fraud 
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which  Toba  the  poor  man  of  the  money  he  earns  by  the  sweat  of  his 
brow. 

This  fact  has  been  clearly  brought  out  by  the  Senate  Committee 
appointed  to  investigate  the  extent  and  nature  of  adulteration  of 
foods  (Senate  Eeport,  Vol.  3,  No.  516).  "The  adulteration  of  pre- 
pared or  manufactured  foods,"  says  the  comuiittoe,  "is  very  exten- 
sively practiced,  and  in  many  cases  to  the  great  discredit  of  our  man- 
ufacturers. It  is  only  fair  to  say,  however,  tliat  a  large  proportion 
of  the  American  manufacturers  who  are  engaged  in  adulterating 
food-products  do  so  in  order  to  meet  competition,  and  it  is  the  ex- 
pression of  those  gentlemen  to  say :  'We  would  be  glad  to  get  out  of 
the  business  of  adulterating.  We  would  like  to  quit  putting  this  stuff 
in  our  coffee,  and  would  be  willing  to  brand  our  syrups  for  what  they 
are,  but  our  competitors  get  a  trade  advantage  which  we  cannot  sur- 
render.* " 

In  a  recent  report  of  the  Illinois  State  Food  Commission  (1899- 
1900)  we  find  the  following  table  of  adulterations  detected  during  the 
year: — 

Table  XXVI. 

Number  Number 

Article  of   Pood.  Analysed.     Adulterated. 

Bakiag  powder   41  44 

Butter    49  36 

Catsup   47  45 

Cider  (apple)   3  1 

Cider  (orange)  1  1 

Coffee  15  0 

Condensed  milk  (bulk) 4  1 

Condensed  milk  (cans) 22  4 

Cream  of  tartar 11  2 

Honey    22  9 

Jellies,  Jama,  etc 13  9 

Lemon  extracts 34  27 

Milk   29  5 

Olive  oil  25  13 

Su^r  (granulated)    1  1 

Vanilla  extract  20  20 

Vinegar   3fi0  1»1! 

Total    712  412 

The  recently  enacted  pure  food  law  will  remedy  the  evil  of  mis- 
branding eo  far  as  interstate  commerce  poos,  hut  will  not  prevent 
adulteration  of  food?  and  food-products  within  the  limits  of  any 
single  State.  State  legislation  will  he  re<iuired  to  meet  these  condi- 
tions in  each  State. 
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THE    EXAMINATION    OF    FOOD. 

It  would  be  iinuiifestly  inadvisable  to  attempt  to  detail  tlie 
itujthoda  for  the  dt'terminatiou  of  the  ]iurity  and  liealtlifiilnesa  of  the 
many  nrticlep  of  food  that  make  ii])  the  Jaily  dietaries  of  tlie  people 
at  large;  luit  sioce  ofeasione  are  constantly  ariaing  wlien  it  is  desir- 
able to  know  something  of  the  condition  of  certain  foofl-stuffs  vrhkh 
are  used  Ijy  praclit'ally  tn-pry  one.  and  which  are  esjwcially  liable  to 
er>phifi1it'nti«n  or  adulteration,  the  following  notes  art',  therefore, 
added  iia  ht-inp:  witliin  the  ecope  of  the  chapter:— 

Hilk. — Good  milk  pliould  he  ivory-white  in  color,  opaque,  of 
neutral  iir  eU^ditly-alkaline  reaction,  and  should  liave  no  sediment  nor 
any  uniiBual  taste  or  odor.  The  specific  gravity  should  be  1029  or 
above;  the  proportion  of  orcain,  from  10  lo  40  per  cent,  by  Tolume; 
the  fats,  .S  p(:r  cent,  or  more^  and  the  total  soliila  13.5  per  cent,  or 
more.  The  number  of  bacteria  should  not  exceed  500,000  per  cubic 
centimetre. 

The  color  is  enriched  hy  a  high  pereentage  of  cream,  but  too 
rich  a  color  or  one  with  a  rcddigh  or  yellowish  tint  may  indicate  the 
addition  of  annatto.  A  poor  oolnr  indicates  that  the  milk  is  deficient 
m  fat.  and  may  be  diie  to  skimniinji  or  watering,  or  bnth,  hut  a  pecu- 
liar bliie  color  is  sometimeB  produced  by  the  growth  of  a  certain  f  imgua 
in  the  milk.  The  lessening  of  fat  also  tenda  to  make  the  milk  trana- 
luecDt  and  1cb9  opaque. 

An  acid  reaction,  unless  very  slight^  indicates  "Bonring"  of  the 
milk  or  the  addition  of  eonie  pres^rvntiTe,  Bueh  ae  salicyHc  or  boric 
acid;  while  a  strongly-alkaline  reaction  points  to  the  arldition  of  pome 
eubstaneo  like  chalk.  Fodium  carbonate,  etc.,  to  inereaBe  the  specific 
gravity.  Such  addition  ia  Ycrifled  by  a  high  percentage  of  total  solids 
and  hy  the  efFcrveRcence  of  the  latter  upon  the  addition  of  a  drop  or 
two  of  hydrochloric  acid. 

The  gpccilic  gravity  is  determined  by  means  of  the  lactometer, 
in  uping  which  corrections  must  he  made  for  the  temperature  if  the 
latter  varies  much  from  CO"  F..  the  standard.  The  Bpecifio  gravity 
TB  slightly  raised  hy  skimming  the  milk,  since  the  cream  is  lighter 
than  the  whole  milk,  and,  theoretically,  a  very  high  percentage  of 
cream  tentls  to  lower  the  specific  gravity;  bxit,  in  realiity,  a  milk  rich 
ia  cream  is  also  rich  in  other  solids  that  keep  the  specific  gravity  high 
or,  at  least,  normal. 

The  percentage  of  cream   is   determined   by   the  creamometer, 
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vfaieh  flhoald  be  covered  and  in  which  the  milk  should  stand  for  eight 
or  ten  hoars. 

The  principal  sophistications  of  milk  are  hj  watering,  skimming, 
the  addition  of  solids  to  increase  the  specific  graritj  or  to  act  as  pre- 
servatives or  to  mask  '^soaring."  and  the  addition  of  annatto  and  the 
like  to  enrich  the  color.  Watering?  is  indicated  by  a  low  specific 
grav'ty  and  bv  a  low  percentage  of  cream  and  of  total  solids.  Skim- 
ming is  indicated  bv  a  low  perc«itage  of  cream  and  poor  color,  though 
the  latter  mar  be  disguised  by  the  ad'Htion  of  annatto.  etc.  The  spe- 
cific gravity  will  be  very  slightly  raised  by  the  skimming,  but  if  the 
milk  has  been  both  skimmed  and  watere*]  the  density  will  be  lowereil. 

To  Determine  tlte  Percentage  of  Total  Sol^s. — Weigh  a  small 
evaporating  di?h,  preferably  platinum.  Add  •>  or  10  c.  c.  of  milk,  and 
weigh  the  dish  and  milk  to  get  the  weight  of  milk.  Evaporate  to 
dr)-nes8  over  a  water-bath,  completing  the  drying  in  a  water-oven 
until  there  is  no  farther  loss  of  weight.  Weigh  the  dish  and  contents 
(total  solids)  ;  subtract  the  weight  of  dish  and  divide  by  the  weight  of 
milk.    The  result  is  the  percentage  of  total  solids. 

To  Determine  the  Perrentnge  of  Axh. — Ignite  the  t<»ta]  solids 
over  the  naked  flame  until  all  black  specks  have  disappeared.  Cool 
and  weigh.  Divide  the  weight  of  ash  by  weight  of  milk.  The  result 
is  the  percentage  of  ash. 

To  Determine  the  Percentage  of  Fats. — Proceed  as  above  with 
10  c.  c.  of  milk  and  evaporate  till  the  residue  is  a  tenacious  pulp. 
Extinguish  the  flame,  fill  the  di>h  ha!f-fuIlof  t-ther.andstirand pound 
the  residue  thoroughly  with  a  gla.ss  rod ;  filter  through  a  small  filter- 
paper,  reserving  the  filtrate;  add  more  ether  to  the  residue,  stir  as 
before  and  filter,  repeating  the  process  three  times,  nr  till  the  residue 
is  perfectly  white.  Wash  filter-paper  well  with  ether,  and  I'vaporato 
all  the  ether  to  dr^Tiess.  Weigh  the  residue  (the  fat)  and  divide  by 
the  weight  of  milk.  Result :  percentage  of  fat.  The  fat  can  be  niorc 
conveniently  determined  by  the  use  of  the  Bnbcock  tester.  This  ig  a 
centrifugal  machine  holding  two  or  more  graduated  bottles  rsporiallv 
made  for  this  purpose.  The  test  is  performed  as  follows :  Moasure  1  T.O 
c. c.  of  milk  and  an  e(|ual  quantity  of  strong  siilphuric  mid  (pp.  gr. 
1.82)  and  pour  into  the  bottle.  'Mix  by  shnking  gentlv  until  curd  dis- 
solves. Place  in  centrifuge  and  revolve  at  1000  revohifinns  per  min- 
ute for  five  minutes.  Fill  the  bottles  to  the  highest  graduation  with 
hot  water  and  whirl  for  one  minute  longer.  Road  on  the  scale  the 
space  occupied  by  the  column  of  fat  which  rises  to  the  top,  Tbe  lower 
margin  of  this  column  indicates  the  percentage  of  fat. 


152 


TEXT-BOOK  OF  HYGIENE. 


•  Test  for  Annatfa. — A  ptircentage  of  crearn  coneiilerably  lower 
than  color  of  milk:  would  indicate  jueilflea  tliG  Buspicion  that  sonic 
coloring  matter  haa  been  used.  This  is  generally  annatto.  Coagiilato 
one  ounce  of  milk  With  a  few  drops  of  acetic  acid,  and  heat ;  strain  and 
press  out  excess  of  liquid  from  curd.  Triturate  tJie  curd  in  a  mortar 
or  dish  with  ether.  Decant  the  eth&r  and  add  to  it  10  c  c.  of  a  1- 
per-cent.  FolutioQ  of  caustic  sfwla.  Sliatte  attd  allow  tc»  seiwiratc ;  )>oiir 
n(T  the  upper  layer  into  a  porcelain  dish-  Put  in  two  small  discs  or 
strips  of  filter-paper.  Evaporate  gently;  annatto  will  dye  the  discs 
an  oranRC  or  huff  color.  Moisten  one  diec  with  dilute  sodium  carbon- 
ate to  fix  (he  color.  Touch  the  other  disc  with  a  drop  of  stannous 
chloride ;  annatto  will  give  a  rich  pinlt  color.  This  test  ia  sensitive  to 
1  part  nf  annntto  in  1000  of  milk,  and  with  milk  in  any  condition. 

Dcti'idon  of  Cane-sugar  in  Milk'  and  Cream. — ilix  15  c.  c.  nf 
milk  or  cream  with  .1  gram  reaorcin  and  1  c- e.  cone,  hydrncliloric  acid 
and  heat  (o  boiling.  In  proseiice  of  camvsiignr  a  fine  red  color  ie  pro- 
duced, while  pure  milk  turns  brownish ;  0.3  per  cent,  can  thus  be  de- 
tected,    lypvulose  gives  the  same  reftction,  but  glucose  doea  not. 

Test  for  Boric  And. — In  igniting  the  total  solids,  linric  acid,  or 
boron,  gives  a  greenish  tinge  to  flame.  Place  in  a  poreehiin  dish  one 
drop  of  milk,  two  drops  of  strong  hydrochloric  acid,  and  two  nf  snt- 
nrfited  tinc-tiirc  of  turmeric.  Pp)'  on  a  water-tiiith,  re-move  as  jwon  as 
dry,  cool  and  add  one  drop  of  ammonia  on  a  glass  rod.  A  slatv-hlue 
color,  efianging  to  green,  is  given  if  borax  ia  present.  This  test  wiH 
show  Viooa  grain  of  borax.  Les?  will  give  the  green  color,  but  not  the 
blue. 

F^rmaldehi/de. — The  milfc  is  diliit&d  with  an  ecjual  volujiie  nf 
water.  Sulphuric  acid  containing  a  trace  of  ferric  chloride  is  added 
So  that  it  forms  a  layer  beneath  the  milk,  TTnder  these  conditions. 
milk,  in  the  absence  of  formaldehyde,  gives  a  Blight  greenish  tinge  at 
the  jtmdiirp  of  the  two  liquids,  while  a  viofel  ring  is  formed  when 
formaldeliyde  is  present  even  in  &o  Bmall  a  quantity  as  1  part  in  200,- 
000  of  miik. 

Sodium  Carhanair. — Ten  e.  e.  of  milk  are  mixed  with  an  equal 
volume  of  alcohol  and  a  few  drops  of  a  l-per-cent.  sohition  of  rosolic 
acid  addeti.  Pure  milk  shows  merely  a  hrownish-yellow  color,  but  in 
the  presence  of  podium  carbonate  a  more  or  less  marked  rose-red  ap- 
pears. This  test  is  made  more  delicate  by  n?ing  a  compariBon  cylin- 
der containing  the  same  nmownt  of  milk  known  to  he  pur?. 

Batter.' — Good  butter  ehould  liave  a  good  tat^te,  odor,  and  cnJor; 
it  should  not  be  rancid,  and  phould  not  contain  too  much  salt,  nor 
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should  it  have  any  added  coloring  matter.  The  average  composition 
should  be  about  as  follows:  Fat,  83  per  cent.;  casein,  2  per  cent, 
(not  over  3  per  cent.) ;  ash  or  salts,  2  per  cent. ;  water,  13  per  cent. ; 
milk-sugar,  1  per  cent.  Butter-fat  is  a  compound  of  a  glycerine  with 
certain  fatty  acids,  some  of  them  volatile  and  soluble  in  hot  water, 
others  non-volatile  and  insoluble  in  hot  water. 

Oleo-margarine  consists  of  ordinary  animal  (or  vegetable)  fats 
melted,  strained,  cooled  with  ice,  worked  up  with  milk,  colored,  anil 
salted.  These  fats  are  usually  beef  or  mutton,  lard  or  cotton-seed, 
palm-  or  cocoa-nut-  oil.  If  care  and  cleanliness  arc  observed  in  the 
manufacture,  oleo-margarine  is  not  harmful  or  innutritions,  but  it 
should  not  be  sold  as  butter. 

Fraud  is  to  be  detected  by  obsen-ing  the  difference  in  composition 
and  properties  of  the  fats.  The  following  table,  from  Kenwood's 
"Hygienic  Laboratory,"  will  show  the  characteristic  difference  in  the 
fats  :— 

Bdtter-fat.  Beef-fat. 

1.  The    specific    gravity     is    very  Ib  never  above  904.5. 
nrely  below  910,  never  below  909.8. 

2.  The  soluble,  volatile  fatty  acids  Rarely    more    tlian    %    per   cent.; 
average  between   0  and   7   per   cent«      never  above  %  per  cent. 

never  below  4,5  per  cent. 

3.  The    insoluble   fatty  acids   form  Generally  about  03  per  cent. 
about  8S  per  cent,  of  the  total  weight 

of  butter -fat, 

4.  The    melting-point    of    the    fat  Rarely,  if  ever,  above  82°  F, 
varies  from  86°  to  94°  F,;    is  usually 

from  88°  to  90°  F. 

6.  Is  readily  and  completely  eoluhle  Lesa  ho,  and  Ipuvcs  a  residue, 
in  ether. 

CUnder  the  microscope  pure  but-  The  contours  of  the  aninll  oil-plnb- 

t*r  consists  of  a  collection   of  small  ules  arc  loss  distinct,  and  the  larfier 

oil-globules  with   an  occasional  large  onea  are  more  numerous  and  irregular 

one.     No   crystals,   except   when   the  in  ."lize,     t'rystals  of  the  non-volatile 

fat  has  been  melted.  acids  are  often  seen. 

To  Determine  the  Specific  GrnrHi/. — ilcit  a  quantity  of  the  but- 
ter in  a  beaker  on  a  water-bath  at  aiintit  150°  F.  After  a  time,  when 
the  fat  is  perfectly  clear  and  traiispnront.  carefully  decant  from  the 
lower  stratum  of  water,  cunl  and  salt  on  to  a  fine  fi'ter;  collect  the 
filtrate  and  pour  into  a  ppecific-pravity  bottle,  which  has  been  previ- 
ously weighed,  both  wh™  empty  and  when  filled  with  water  at  100"  F. 
See  that  the  bottle  i?  exactly  full  of  the  fat ;  wipe  clean  and  weigh 
when  the  temperature  is  as  near  100°  F,  as  possible,  because  aolidifica- 
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tion  Boon  begins  at  this  tcmpei'nlure.  Subtract  tlie  weiglit  of  1lie 
bottlc.1,  divide  by  tlie  weiglit  of  the  water,  and  multiply  by  lUtiO.  Tlie 
result  is  the  gpficilic  gravitv- 

To  Find  the  iieUirtij-jmut. — Pour  a  little  itieltiTl  Jat  'mi-o  a  small 
test-tube  (2"  X '/,"),  Partly  Jill  two  leakers  of  ime^jiial  size  with 
cold  water;  pla<,^  the  t«et-tiibe  in  the  ematler  (tflking  care  in  allow 
no  water  to  mix  with  the  fat),  and  th«  piualk'r  in  tlie  laro;er,  and 
gently  beat  tiie  outtr  Ijeaker.  Hii'spuud  a  tliermoniutcr  in  thv  6iiuiU<-r, 
near  the  teat'tube.  and  note  the  temperature  whta  the  fat  begins  ifi 
melt.    This  is  the  niellinfi-fmint. 

To  Dderminc  the  Pfrcenicifjc  of  insolnhh  {Non-volaiilc)  Fatty 
Acids. — To  5  grammea  of  hutter-fat  add  50  e.  c.  of  ali^)hoI  contain- 
ing 2  firfininieB  nf  cauetic  potash  (KHO)  and  boil  gently  for  fifti'en 
or  twenty  minutes  to  aaponifv  the  fat.  T'lisaolve  tlie  soaps  thus  formed 
in  150  to  200  c.  c*  of  watier  anil  decompose  with  about  8Ji  o.  c.  of  dilutti 
hydrochloric  acid.  The  separated  fatty  acids  are  collected  upon  a 
weighed  fiher-|mpcr,  washed  with  i  litres  of  boiling  water,  dried  at 
&5*  to  98"  C,  and  then  weighed.  The  weight  of  these  insoluble  fatty 
acids  ehonld  not  W  over  90  per  cent,  of  the  weight  of  the  buttpr-fat 

Floor  and  Bread. — \Vh<:'flt-Hoiir  should  bu  almost  but  not  per- 
fectly white,  also  emooth  and  free  from  grit ;  it  should  have  no  moldy 
or  unpleasant  odor,  and,  unless  made  by  the  new  prnrpss.  should  he 
cohesive  when  lightly  compressed  in  the  hand.  There  should  be  no 
mgns  of  parasites  or  fungi  under  the  microscope.  The  proportion  of 
gluten  should  W  more  than  8  per  cent.  ;^  of  water,  less  than  18  per 
cent.,  and  of  ash,  icMs  than  2  per  cent. 

To  Determiftr  the  Pfirri'iitage  nf  Water  and  Ash, — In  a  weighed 
pintinnni  (or  porwlain)  iIIfIi  place  about  nO  pramniea  of  Hour.  weif;h 
and  dry  over  a  water-lialh  for  iin  hour  or  ao ;  then  complete  llie  evap* 
oration  in  a  water-oven  until  there  is  no  further  Jobs  of  weight; 
weigh,  auhtraet  this  weipht  Icfi?  the  weight  nf  the  drsh  from  the  nri{:- 
inal  weight  of  the  flour.  The  result  is  the  percent^f;*?  of  water.  Then 
ignite  the  dried  flour  in  the  dtsh  and  incinerate  till  there  are  no 
longer  any  black  particles  and  only  the  aph  remains;  conl,  weigh,  and 
divide  by  the  original  weight  of  the  flour.  The  result  is  the  per- 
centage of  ash. 

To  Deifrmtn^  ihr  P^rrmlaffe  of  Gluten.— By  mean?!  of  a  glasa 
rod,  mix  a  weifjhed  riuantity  of  flour  with  a  litUe  distilled  water  into 
a  gtitr  dough  ;  then  repeatedly  wash  away  the  Btarch  and  pohihle  con- 
slituents,  kneading  the  doiigh  with  the  rod  or  fingers  and  eontiniiing 
until  the  wash-water  comes  away  clear;  the  gluten  atid  a  email  amount 
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of  fat  and  salts  remain.  Spread  out  on  a  weighed  dish  or  crucible-lid, 
dry  in  a  water-oven,  and  weigh.  Divide  by  the  original  weight  of  the 
flour.  The  result  is  the  approximate  percentage  of  gluten.  The 
gluten  should  pull  out  in  long  threads,  otherwise  it  is  poor. 

An  excess  of  water  impairs  tiie  keeping-quality  and  lessens  the 
amount  of  nutriment  in  the  flour.  An  excess  of  ash  indicates  the 
addition  of  mineral  substances.  A  deficiency  of  gluten  indicates  that 
the  flour  is  not  pure  wheat-flour.  Parasites  and  fungi  especially  affect 
or  live  in  old  or  damp  and  inferior  flour. 

Co  Test  for  Mineral  Substances. — Shake  a  little  flour  in  a  test- 
tube  with  some  chloroform,  and  allow  it  to  stand  for  a  few  mo- 
ments. The  flour  floats  and  any  mineral  matter  sinks  to  the  bottom, 
when  it  can  be  removed  with  a  pipette  and  examined  under  a  micro- 
scope. 

Wheat-bread  should  be  fairly  dry,  light,  and  spongy;  clean  and 
nearly  white;  of  pleasant  taste;  not  sodden,  acid,  or  musty;  no 
parasites  or  moldincss.  It  should  contain  no  flour  other  than  wheat; 
but  little,  if  any,  alum;  no  copper  sulphate;  and  should  not  yield 
over  3  per  cent,  of  ash. 

Test  for  Alum. — Add  5  c.  c.  of  a  5-per-cent.  tincture  of  logwood 
and  5  c.  c.  of  a  15-per-cent.  solution  of  ammonium  carbonate  to  25 
c. c.  of  water;  soak  a  crumb  of  the  bread  in  this  for  a  few  minutes; 
drain  and  gently  dry.  Alum  is  indicated  by  a  violet  or  lavender 
color,  its  absence  by  a  dirty-brown  color  on  drying. 

Test  for  Copper  Sulphate. — Draw  a  glass  rod  dipped  in  a  solution 
of  potassium  ferrocyanido  across  a  cut  slice  of  the  bread;  copper  is 
indicated  by  a  streak  of  brownish-red  color. 

Test  for  Ergot  m  Flour  or  Bread. — Add  liquor  potassBe;  a  dis- 
tinct, herring-like  odor  (due  to  propylamine)  is  appreciable  if  ergot 
be  present. 

An  excess  nf  water,  an  unnatural  whiteness,  and  a  low  percentage 
of  ash  in  bread  indicate  the  addition  of  rice.  Potatoes  give  an  in- 
creased percentage  of  water  and  an  alkaline  ash. 


QUESTIONS  TO  CHAPTER  III. 


FOOD. 


Wliat  h  EL  food;  W'hat  reAsoLTi  liavc  vre  for  alaliug  tliut  the  proximate 
food  priiR-iplea  iaui<'t  be  combined  in  ddinitc  proporlioiis  to  mnintaiti  a  nonnal 
degree  uf  bealthl"  What  are  Llir  alLnicnlary  prifli-ipk'S  in'ci'iMary  to  man's 
exiatencpT  Why  do  we  need  whUt!"  What  are  Hie  funclicvns  of  th*  sfflte  in 
nur  foodfit  In  e.'dutence  pcjiuaiblu  witliuut  a  suUivicrDt  tiupidy  ot  nitrogeooua 
fooilr    What  is  tlie  rtlatiou  ol  star<-h  to  fat  aa  oxidizable  food? 

Arc  th«  pratfid  tiHsura  of  tlie  body  dcmiid  soHy  fi-otii  Lh^  uitrogcnoiis 
faodsl  Wlmt  are  the  aoiircea  af  tlie  body-fat?  What  tissues  are  cnoatly  con- 
Btlued  during  wurkT 

What  is  thb  rrlatian  bftw^ien  the  praxinoate  food  principles,  and  whut 
amounL  of  pbcIj  is  ncc^i'ssary  in  the  atandurd  daily  diet  of  n  irinn  at  rest!  At 
OKKlCT'itu  lubor?  At  hurd  woikT  ALuul  what  it  tW  relntiuQ  vf  nitro^nous 
to  non-Ill trogi'noua  foodt  Of  nitrogen  to  earhonT  la  a  standard  diet  neces- 
sjirily  an  tspcnaive  onet     How  iiiny  it  be  selcctedT    WTint  la  a  calorie? 

Why  ia  a  variety  in  the  kind  of  food  necesaaryT  Why  may  nota  tiuik 
live   on   nitrn^noiiit   fooda,  like    meat,   alone!     Why  DOt   on  uon-nitrog^noua 

food,  likv  |iotuta«8iT 

Has  climate  imiL'h  itifltlFtire  Upon  the  amouat  of  food  nfcdedl  Hia  it 
upon  tlie  kind  of  food?  Wliiit  kind  of  food  is  csi»«ciallj'  bencJicinl  for  a  labot- 
ing  irum  in  cold  wvathprT  Wburc  do  we  Dnd  tlie  protaid  priimpbe«  of  food! 
Wlere  the  (nttyT  Whi'ic  tbp  rarlnjliydrates?  The  saltii)  Why  iihuidd  only 
a  moderate  amount  of  food  bo  tuki^n,  and  why  shouh!  it  be  properly  prepared! 
What  are  some  of  the  fautor*  thnl  inc!r&aBi?  the  ronau  nipt  ion  of  carlionacefins 
looditt  Doee  ini.'rcBH.i'd  physieal  Iithor  increase  the  dGrmand  for  nitrngpnoiw 
foods?  Which  rp()uirpa  the  moat  f:iiboni.i(^e(j\i9  food,  phyBiral  or  moTitDl  labor! 
Wliftt  nialndit's  i>»ipe<:ially  TPfjuire  fat-ptoducing  foods!  Ilait  the  food  tWt  a 
mnn  ents  anytliing  to  do  with  bis  moral  L'burai'tcr ! 

Eow  tn&y  we  F[a«aify  foodT  Xame  some  of  nninul  origin.  Froin  the 
TCgelable  kingdom.     ViTiat  is  Ihe  fimctitm  of  fi>ndiii]fiitsT     Of  stimulant*! 

Why  lit  milk  bo  nearly  a  perfei't  fitodt  Whnt  i»  Mip  iivprage  compowtion 
of  eowa'  milk?  Whnt  is  the  difTerence  betneFn  human  milk  and  cows'  milkf 
What  other  mibatitiiluii  aru'  sonnet inn.'s  uaed  for  humpn  milk! 

Wlmt  in  erenml  What  chanees  tnke  place  !n  mjlk  upon  RUnding  for 
aome  lime?  To  whnt  nre  Ihcue  rhnnpes  duet  "Wliat  is  made  from  the  curdt 
Haa  whey,  or  butter -milk,  any  food  raluel 

Wliat  fihouM  be  the  tipi?eillc  gravity  of  milk?  How  iw  It  deleriuindl? 
Wliat  mny  tower  the  iipeciflc  jjTavity*  Wbat  mny  rniae  it?  Has  "akiro-milk" 
a  food  value!    Whs-t  h  the  objection  to  ita  s«l«t 

(156) 


QUESTIONS  TO  CHAPTER  III.  157 

How  is  mOk  frequentljr  adulterated!  How  may  this  be  detected!  Why 
is  the  addition  of  water  dangeroual  How  elae  miglit  the  milk  become  in- 
fected f 

May  infectious  diseases  be  transmitted  from  the  cow  to  man  through 
the  milkt  How  may  this  danger  of  infection  be  avoided!  What  diBeases  are 
especially  likely  to  be  thus  conveyed  by  the  milk!  Give  an  account  of  the 
"Hendon  cow  disease."  May  the  milk  of  animals  sufTering  from  certain  febrile 
diseases  be  dangerous  to  health!  Is  the  milk  of  cowa  fed  on  distillery  or 
brewery  refuse  necessarily  unwholesome! 

How  may  the  quality  of  a  milk  be  determined!  What  is  a  lactoscope! 
What  is  a  creamometert  AVhst  should  be  the  minimum  percentage  of  creamt 
How  may  the  rapid  fermentation  of  milk  be  prevented!  Wliat  is  tyrotoxicon, 
and  to  what  ia  it  duet 

What  is  butter!  Wliat  Is  its  food  value,  and  why!  What  change  does 
it  undergo  in  becoming  "rancid"!  How  is  it  often  sophiHticated T  What  is 
oleo-margarine  or  butterine!  How  is  it  made!  Is  it  unwholesome,  and  is 
there  any  objection  to  its  use  if  sold  under  its  proper  name!  Upon  what 
does  the  value  of  cheese  depend!  Is  it  nutritious!  Why  cannot  large  quiin- 
tities  be  eaten  at  a  time! 

What  are  the  richest  kinds  of  cheese!  Is  cheese  often  adulterated!  How 
may  cheese  be  made  more  digestible!  What  dangerous  change  may  it  undcrg.), 
and  to  what  is  thia  doe! 

Why  is  meat  such  an  important  article  of  food!  What  is  the  percentage 
of  proteida  and  fata  in  the  meats  commonly  used!  Upon  what  does  the  varia- 
tion between  these  two  principles  depend!  Should  meat  be  cooked  and  eaten 
immediately  after  death!  Should  it  be  kept  too  long  after  death  before  being 
osed!  Why  should  meat  be  always  cooked!  What  are  the  common  methods 
of  cooking!  Are  beef-extracts  really  nutritiousT  Are  partially  or  wholly  pre- 
digested  preparations  of  meat  nutritious!  What  is  the  objection  to  their 
continued  use! 

Wliat  conditions  may  render  meat  unfit  for  food!  How  may  the  various 
pararites  in  meat  be  destroyed?  AVhat  animals  are  apt  to  be  infested  with 
trichinnT  In  what  two  forms  are  the  trichinse  found  in  animals!  How  do 
they  gain  access  to  the  muscles!  Muy  salted  or  nnioked  meat  coiitiun  living 
triehinseT    Of  what  paraaite  is  the  Ci/sticercua  celluloaa  a  transition  form! 

What  may  be  the  result  of  uning  partially -decomposed  meat  or  fish!  To 
what  are  the  serious  results  due!  How  are  the  ptomaines  produced!  What 
is  their  probable  chemical  nature!  What  jteculiar  idioHyntruHy  have  some 
people  regarding  shell-fish!  What  infectious  diseases  may  be  transmitted  to 
human  beings  by  the  consumption  of  infected  meat!  When  and  by  whom 
should  meat  be  innpectedT 

Why  are  eggs  so  highly  viihied  for  food?  In  which  form  are  eggs  most 
^geatible!    Why  do  egga  undergo  putrefactiim  so  readily! 

What  cereals  are  uned  in  making  bread!  What  part  of  the  grain  con- 
taiiu  the  greater  proportion  of  proteids!    Is  all  the  gluten  to  be  found  in  the 
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bran?  Which  floura  arc  mo^t  niitritioua  and  vhich  most  digestible!  Whut 
are  Boioe  (si  Lhe  chtira  uteri  St  icH  of  grhOd  brcail!  To'  wlint  id  tlit.'  porusity  due, 
and  bow  is  Jl  priKliii-edl'  Uuw  may  Lhe  lu^a  uf  stiiri-b  by  [erme>iitiLtion  be 
avuitledt  Hgw  ia  (lour  often  mlulteratedr  Whj  h  iilum  mliie*!  to  UnurT  Vhul 
disease  of  gniin  miiy  be  harmful  to  the  health  of  thv  uaeraT 

Wh&t  iH  the  chief  constituent  of  potato^  and  rirel  la  what  priudple 
are  tlie  Ugrnminop*  fiHiilu  espwinlly  rii^ht  ^\'lii-ryiii  is  the  i-hief  value  of  grwn 
TC^tablear  Why  Kri:  irmtn  and  miU  vulua'ble  as  urticlee  of  dietl  What  rule 
Bhould  be  observed  regarding  tlie  use  of  eondimentsT 

Why  should  pbyaiuiiUla  kn&W  considerable  abdUt  cOolcingT  What  am 
thi:  various  niotboda  of  cooikiDgl  ^\'hat  is  the  i'rr(K.-t  of  boiiirig  uputi  lueatsT 
^^liat  pmntd  aro  tit  be  obi:ii.'rvt:d  in  tiiv  bulling  of  mentt  In  llie  umkiiig  of 
BoupH,  iKte.T  What  vuluabie  principle  is  lost  if  vegetables  are  bolted  too  longT 
Wliat  is  the  aecipt  in  makiiiy  good  eoiTeeT  Wluit  ia  fryiugT  How  ahoutd  it 
be  dan»^  flow  ehuuld,  lueats  be  roaatedT  W'hy  ari>  broiling  aiid  bakinjj  gen- 
erally batibi factory  proL-cascs  1 

Into  what  two  clasHes  may  ttlimentary  bevorngdi  be  divided!  For  wliat 
arc  those  of  the  nwond  tluns  uncnl!  What  is  the  physiological  cITwt  ntnj  netimi 
of  alcohol  upou  the  nerve-centres!  Upuii  the  eirculationl  la  it  chaaged  before 
abKorption ?  Do*n  it  uoutish  the  Iwdyl  Does  it  supply  heatT  Doies  it  raise 
the  body -ttfliperat lire i.  Wliut  effeu-t  has  it  on  hpnt-produclion  auJ  heiiL-radia^ 
lion!  On  ti»BUe  wBHteT  How  h  it  excreted?  What  elFect  have  sinull  amounts 
of  alcohol  upon  dig^estion!  What  patholopciil  changes  are  brought  about  by 
the  coneta.nt  lise  of  alcuholf  Is  it  nevesaary  Or  bttii'licifti  to  persons  in  good 
henlth!  Why  is  it  so  valuabCe  in  fevers  iinil  wn-^titig  diseiisesT  Dun's  it  iL-nabb 
persons  to  withstand  fatigue!  To  whatdU«asc9  U  the  prediapo^iliMn  increased 
liy  (he  bLibiLULiI  n^te  of  uK'ubolf  Whtit  L'trt.>et  has  it  iipon  the  t'\|ierliLlion  of 
life  and  upon  the  morlnlity  from  rarioua  diaeaseel  If  used  habitually,  what 
forms  should  be  chumtn!  What  tm  the  din'ercnce  betweetl  epirils,  Mines,  and 
miJt  liquoraT  What  is  brandy  T  From  whnt  is  whisky  inadel  How  much 
ak-otiol  do  the  various  spirits  oonlain,  ami  whnt  rule  should  be  oli:»i-rved  re- 
garding their  ubpT  What  perrentage  of  alcohol  do  the  various,  wines  iconlftirT 
Whieli  are  the  least  objecUonalile  for  habitual  Use?  Whnt  can  he  naid  regard- 
ing the  dnmoslie  ■irine>*?  To  what  diaturbances  may  tid^-r  give  rise,  and  whyT 
From  what  artielee  alone  s^tmuld  beer  be  modeT  How  much  alcohol  shoiUd  it 
euntain?  With  what  i*iib!-la necw  U  it  often  Bophistientitl!  Hiive  Ijeer,  ale, 
etc..  a  dietetic  value,  and  why?  Wliat  may  be  the  result  when  beer  is  used 
to  exceas?  Wliat  are  kuutya  and  kefyr!  Why  are  they  vnlunlil<'  in  Biekne*.*? 
How  much  alcohol  does  each  containt  Upon  what  do  the  virtues  of  tha 
alkaloidal  borerRgc  depend!  What  are  the  principal  arttdes  employe!  in  their 
preparation!  Whnt  is  Ibe  physiolrhgieal  action  of  all  these  HiibstaneesT  What 
are  some  of  the  fffL-cln  if  llioy  are  iispd  to  CXOessT  WTiat  i»  their  eifoct  "when 
used  in  moderation T    Mny  they  be  used  aa  eubHtltntes  for  alcohol? 

What  ia  coffee,  nnd  what  alkaloid  does  it  contain!  WHinl  else  does  it 
contain  that  give*  vnliie  to  the  beveragcT  How  is  cofTee  adulterutrd.  ami  how 
may  fraud  be  detertedt  What  U  tea.  and  what  alkaloid  does  it  eoutainl  How 
may    It   be  adulterated!      Why    is    cocoa   of  greater    food    value    Uian    ten   or 
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coff^t  What  is  its  active  principle,  and  what  is  ita  relation  to  thein  and 
caffeinT  What  ia  the  diCTerence  between  cocoa,  and  chocolate!  What  are  tho 
efTecta  of  tobacco  upon  the  human  system,  and  to  what  are  they  duel 

What  are  some  of  the  characteristics  of  good  milk  I  What  may  affect  its 
color  I  Its  reaction?  Its  specific  gravity!  How  is  it  usually  sophisticated  or 
adulterated?  How  is  the  percentage  of  total  solids  determinedT  Of  fataT 
What  would  a  high  percentage  of  ash  indicate!  Give  a  test  for  annatto.  For 
boric  acid.     For  formaldehyde. 

Wliat  are  the  characteristics  of  good  butter?  What  ia  the  difference 
between  it  and  oleo-margarine  and  similar  compounds?  What  two  kinds  of 
fatty  acids  does  butter-fat  contain?  What  are  some  of  the  distinctions  be- 
tween butter-fat  and  beef -tea  or  mutton-fat?  How  is  the  specific  gravity  of 
butter-fat  determined?  The  melting-point?  The  percentage  of  insoluble  fatty 
adds? 

What  are  some  of  the  properties  of  good  wheat-flourT  Of  wheaten 
breadt  How  is  the  percentage  of  ^uten  in  flour  determined?  The  presence  of 
added  mineral  substances?  What  doet>  a  low  percentage  of  gluten  indicate! 
In  what  kind  of  flour  are  parasites,  etc.,  found?  What  is  a  teat  for  alum  in 
bread?  Should  bread  contain  any  alum?  What  flours  or  starches  may  be  used 
to  sophisticate  wheat-flour? 


CHAPTER  IV. 

SOIL. 

HippooRATEs  treated  at  leugtb,  in  one  of  bis  wotlts,  of  the  eani- 
tary  mfluencea  of  the  soil.  Others  of  the  older  "writers,  esjHjcialty 
Herodotus  and  Galon,  called  attention  to  the  same  subject,  and  Vitni- 
viua,  t!ie  eelebrated  Roman  architect,  who  fiourished  ot  tlie  boginning 
of  the  Cbrietiau  era,  tauglit  (hat  a  point  of  first  importance  in  huild- 
ing  a  dwelling  waa  to  select  a  site  upon  a  healthy  eoil. 

From  this  time  until  the  beginning  of  the  eighteenth  century, 
very  little  of  value  \a  found  in  iiiLHlical  litiTature  tearing  upon  this 
subject.  In  1717,  however,  Landsi  published  hiB  great  work  on  tlie 
ciiUBes  of  mularial  fcverH.  in  wliieli  he  laid  the  foundation  for  the 
miasmatic  theory  of  nuilai'ia,  and  poiiitf*!  out  the  relations  existing  he- 
tweeii  niarsheB  and  Jow-lying  lands  and  tlio&e  diaoasea  by  common 
consent  called  malarial.  Otlier  aulhora  of  the  eighteenth  and  the 
early  part  of  the  ninetepnth  centuries  refer  to  the  connection  be- 
tween the  fioil  and  disease,  but  exact  investigationa  have  only  been 
made  within  the  last  thirty  years. 

When  it  is  considered  that  the  air  that  human  beings  breathe. 
and  much  of  the  water  they  drink,  are  influenced  in  their  composi- 
tion by  tlie  matterB  in  the  eoil.  the  prcat  importance  of  posaeesing  a 
thorough  knowledge  of  the  physical  and  chemical  conditioua  of  the 
soi!  becomes  evident  to  every  one. 


PHYSICAL  AND  CHEMICAL  CHARACTERS  OF  THE  SOIL. 

In  the  hygienic,  aa  in  flie  gefihigicfti  sense,  rock.  Band,  clay^  and 
gravel  arc  included  in  the  consideration  of  soils. 

The  soil,  na  it  is  pre?ented  to  ub  at  the  siirfapt  of  the  earth,  is 
the  result  of  long  ages  of  disintegration  of  the  primitive  roeka  by  the 
action  of  the  elenionta,  of  the  tlecomposition  of  organic  remains,  anrl, 
poasiblv,  of  actrctirtnft  of  cosniical  dust-  The  principal  factor,  ■how- 
ever. i»  the  action  of  water  upon  rnrk,  in  leveling  the  projections  of 
tlie  earth's  surface  produced  by  volcanic  action. 

Soils  vary  considerably  in  physical  and  ch*inicHl  constitutiofl, 
A  eoil  may,  for  example,  consist  exclusively  of  sand,  of  clay,  or  of 
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diaintegratet!  calcjireons  mattei%  Otht-r  soils  may  consist  of  a  miiture 
of  two  or  more  yf  these,  to^'etliur  with  vegetalile  matter  undergomg 
slow  oxidation.  In  forests,  a  layer  of  this  siowly-decomposiiig  vege- 
table matter  of  varying  thicknees  is  found,  covering  tlie  earthy  sub- 
etratuin.  This  organic  hycv  is  called  humus,  and  when  turned  under 
by  plough  or  spade,  and  irixed  with  the  £and  or  clay  base,  it  con- 
fltitutes  the  ordinary  agricultural  soil. 


THE  ATMOSPHERE  OF  THE  SOIL,  OR  QROUND-AIR. 

The  interstipea  of  the  Boil  are  occupied  by  air  or  water,  or  by 
both  together.  The  ioil'i  atmnsphere  is  continuous  with,  and  resem- 
f  oles  in  physical  and  chemical  properties,  that  which  crvelops  the 
earth.  Ita  proportion  to  the  mafs  of  the  soil  depends  upon  the  dfr- 
gree  of  porosity  of  the  soil,  and  upon  the  amoimt  of  moisture  pres- 
ent, Tn  a  Very  porous  soil,  audi  ss.  for  example'^  a  coarae  sand, 
gravelly  loam,  or  coarse-gTained  eandstoiie.  the  flmcjiint  of  air  is  much 
greater  than  in  a  clayey  soil,  granite,  or  marble.  So,  likewise,  when 
the  soil  containa  a  large  proportion  pf  water,  the  air  is  to  this  extent 
e-icluded.  The  porosity  of  the  various  soils,  as  evidenced  by  the 
amoont  of  air  contained  in  them,  is  much  greater  than  wouldj  at  first 
thought,  be  supposed.  Thus,  it  has  been  found  that  porous  simdstone 
may  contain  as  much  as  one-tliird  of  its  bulk  of  air,  while  the  pro- 
portion of  air  contained  in  sand,  gravelj  or  loose  soil  may  amount 
to  from  30  to  30  per  cent. 

The  ground-air  is  simply  the  atmospheric  air  which  has  pene- 
trated iuto  the  interstices  of  the  soil  and  taken  part  in  the  various 
chemical  decompnaitions  going  on  there,  ''In  consequence  of  these 
chemical  changes  the  relative  proportions  of  the  oxygen  and  car- 
bonic  acid  in  the  air  are  changed — oxygen  disappearing  nnd  giving 
place  to  carbon  dioxide.  It  is  well  known  that  during  the  decay  of 
vegetable  matter  in  the  air  carbon  dioxide  ib  formed  :  one  constituent 
of  this  compound,  the  carbon,  being  derived  from  the  vegetable 
matter,  while  the  oxygen  k  taken  from  the  air.  Hence,  if  this  .ic- 
tion  takes  place  where  there  is  not  a  free  circulation  of  air.  as  in  the 
soil,  the  air  there  present  eoon  loses  its  norm&l  proportion  of  oxygen, 
which  enters  into  combination  wi(h  the  carbon  of  the  vegetable  matter 
to  form  carbon  dioxide. 

Over  thirty  years  ago,  MUt,  Bougsingault  and  L§vy,  two  distin- 
guished  French  chennistft,  etamined  the  air  contained  in  ordinary 
agricultural  eoil^  and  found  that  the  oxygen  was  diminished  to  about 
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one-half  of  tlic  proportmn  normally  present  in  atmospheric  air.  while 
the  carbon  dioxide  wqj!  enormously  intrcased.  The  exact  result* 
obtained  by  Boussiiigault  and  L6vy  -were  as  follows: — 

In  100  voIumcH  of  ground-air  tlieru  were  1M.35  volumes  of  oxy-j 
gen,  7U.yi  volumes  of  nitrogea,  lt.74  volumes  of  carboa  dioxiiJe.     la 
atmospheric  air,  oa  the  other  hand,  there  are  in  100  voluuiea  20,^  vol-] 
umt's  of  oxygen,  7y.l  rolumes  of  nitrogen,  0.04  volunn.^,  or  about^ 
Vifi  ^f  1  P^*"  cent,  of  carbon  dioxide. 

In  epite  of  Hiq  striking  results  obtained  by  these  two  chemiats^j 
very  little  atti-nilon  was  paid   to  thorn  by  eanitariaiis,  as  vfry  few 
seemed  to  have  any  clear  notion  of  the  relationa  existing  between  the 
motionB  of  the  air  above  ground  and  that  under  ground- 
in   1871,  lioivever,  Proftssor  von  Pctteukofer,  of  Munich,  pub- 
lished tiie  reaultft  of  hia  own  exaininationu  into  the  conBtitution  and 
physical  conditionfl  of  the  ground-air,  and  the  relations  of  the  latter 
to  the  propagation  of  epidemic  diseases.     These  rceearclieg,   wliicli 
created  a  widespread  interest  in  the  subject,  were  extended  by  othi-T 
observers  in  all  parts  of  the  world.    Those  obsGrrera,  promtjieDt  among' ^ 
whom  were  Profesmrs  Flotk,  Podor^  and  Soyka.  in  Germany ;    Drs, 
Lewis  and  Cunuinghum,  ia  India;   Proft,=9t^or  William  Uipley  Nichols, 
in  Boston;   and  Surgeons  J.  H,  Kidder  and  S,  H.  Griffith,  of  the  TJ.i 
S.  Navy,  in  Washington,  demonstrated  tliat  the  increase  of  carbon 
dioxide  in  the  ground-air  is  due  to  increased  vegetable  dit'oniposition 
and  to  lessened  permeability  of  the  soiL    A  permeable,  that  is  to  say, 
a  aandy  or  gravcdly  soil  ie  likely  to  contain  lees  carbon  dioxide  in  its 
atmosphere  than  a  dense,  Icbb  permeable  clay,  although  the  araonot 
of  decomposition  going  on  and   the  production  of  carbon   dioxide 
in  the  former  may  consiflernbly  exceed  the  latter.   In  the  loose,  sandy 
soil  the  circulation  of  the  air  is  less  obstructeil,  and  the  carlmn  di- 
oxide may  easily  escape  and  be  diffused  in  the  superincumbent  air, , 
while  the  cloac^porcd  clay  imprisons  the  carbon   dioxide  and  pre-i 
vents  or  retards  its  escape  into  the  air  above. 

The  disappearance  of  oxygen  from  the  grountl-atmosphere  is  coin-, 
cident  with  the  production  of  an  cfjuivalcnt  amount  of  carbon  dioicidc. 
It  appears  from  this  that  in  the  aoil  an  oxidation  of  carbonaceous 
substances  takes  place,  the  product  of  which  is  found  in  the  exceea 
of  carbon  dioxide  in  the  pround-air. 

Professor  Xicliols  has  foimd  the  proportion  of  carbon  dioxide 
in  the  air  taken  from  a  depth  of  3  metres  belnw  the  surface  in  the- 
'•made-land"  of  Boston  to  atnount  to  21.21  per  thousnnd,  the  obaer-J 
Tation  having  been  made  in  August.    In  December,  at  a  dejith  of  3 
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metres,  the  proportion  was  3.33  per  thousand.  Fodor^  in  Buda- 
PeBtJi,  found  tlie  prtiporticm  of  caitjoo  dioxide  to  he  107.5  por  thou- 
sand (over  10  per  cent.),  the  air  having  heen  taken  from  a  depth  of 
3  metres. 

The  ground-air  also  teems  with  micro-organisms  of  various  kinds, 
these  being  occasionally  pathogenio.  While  in  the  great  majority  of 
instances  the  micro-organisms  found  are  ordinary  mold  or  femien- 
tation  fungi  and  bacteria  of  decay  and  putrefaction,  diseaac-produc- 
ing  bacilli  have  also  been  observed  in  n  number  of  instances.  Among 
llio  lattL-r  are  the  bacillus  of  tetanus  (Xicolaier),  of  anthrax  ^Frnnk), 
of  malignant  edema  (Kocli  and  Gallky),  and  of  typhoid  fever  (Tryde). 

It  may  not  be  inappropriate  to  refer  here  to  the  claim  of  Pro- 
feasor  Domingos  Freirc,  of  Brazil,  to  the  discovery  of  the  germ  of 
yellow  fever  in  the  &oi\  of  a  burial  ground  near  Kio  Janeiro.  The 
exhaustive  invest  igations  of  Surgeon -General  G.  M.  Sternberg,  of  the 
U.  S.  Army,  under  the  directian  of  the  govenimeiit,  have  disposed 
effectually  of  tlie  claims  and  pretensions  of  the  Brazilian  scifntist, 
and  ealablished  the  fact  tliat  Freire'e  organism  has  no  pathological 
significance  whatever — at  all  events,  that  it  lias  no  relation  to  yellow 
_  fever. 

Cholera  hacilH  have  not  been  found  in  the  soil,  hut  C.  Friinkul 
liaa  sliri-tt'D  cxperinientally  that  they  can  grow  and  multiply  in  the  soil 
at  varioiia  depths.  At  a  depth  of  V/^  metres  their  development  was 
constant  and  progressive  throughout  the  year.  With  regard  to  ty- 
phoid bacilli,  Houston  found  that  under  ordinary  condition  they  die 
O'Ut  in  the  coqr&e  of  a  few  days  to  a  few  weefe^. 

When  the  aoil  is  dry,  these  orgazLiems  may  be  carried  hither  and 
thither  in  the  movements  of  the  ground-air;,  and  thus  be  transported 
to   a    distance. 

Movements  of  the  ground-atmosphere  are  principally  due  to  dif- 
fcrencoB  of  pressure  and  temperature  in  the  air  above  ground.  Owing 
to  Buch  diifcrenees  tlie  air  from  the  koII  frequently  permeates  houaes, 
entering  from  eellare  or  haeements.  In  winter,  when  the  air  of  liousea 
is  very  much  more  honted  (and  con8e(|ueutiy  leas  dense")  than  the  air 
out-of-doors,  the  difference  of  pressure  thus  caused  draws  the  ground- 
air  np  through  the  bouse,  while  the  cold,  externa!  atmosphere  pene- 
trates the  soil  and  occupies  the  place  of  the  displaced  ground-air.^ 
lilar  effect  occurs  in  consequence  of  heavy  rains.    The  water  fills 

'It  !■,   of  iMurBP.  not  siripHy  cwiTMi  to  but  thiit  ihe  »fr  i»  tfratrn   vp 
"ifiroiig'h  the  hoiiwe  by  (he  iliTninutlon  of  pressure;    it  h&ng  rather  forwd  ottt 
of  Mie  sinil  liv  Oil'  nilili-r  nml  <lfn«»'r  ouUid'e  air;    but  tliu  phrase  is  aullU'ieiitly 
tojuA  aad  wUl  be  reBdily  uii'deratoO'd. 
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Up  tbe  mtereticee  of  the  poil  near  the  surface,  and  forces  the  groimil- 

air  out  at  jxiUits  where  the  pores  remain  open.  The*e  places  are  tLe 
dry  ground  undur  buildings,  vrli«re  the  air  escapee  aod  passes  through 
floors  and  coilings  into  the  house  &t>ave.  Heavy  rains  may  thug  be 
the  cause  of  pollution  of  the  air  in  bouses.  The  greater  the  porositj' 
of  the  Boil,  the  more  likely  is  this  to  happen.  This  pollution  of  the 
houfiO-air  may  be  prevented  by  having  impervious  floors  and  watls 
to  cellars  and  basements,  or  by  interposing  a  layer  of  cbnrenal  between 
tlie  ground  and  the  floor  of  the  house.  The  latter  does  not  prevent 
the  passage  of  the  ground-aiFj  hut  the  charcoal  layer  absorbs  or  arrests 
tlie  noxious  matters — fdtors  the  ground-air,  as  it  were. 

In  the  spring  and  early  summer  the  ijround  being  colder  than 
tlie  air  above  it,  and  the  gnmnd-flir  consetjuentlj  heavier  and  denser. 
tlie  latter  is  not  easily  displaced.  It  is,  perhaps,  duo  to  tliis  fact  that 
those  infectious  diseases  which  are  probably  dependent  upon  the 
morcments  of  the  ground-air  aro  kss  prevalent  in  the  gpring  and 
«arly  summer  than  in  the  latter  part  of  the  summer,  autumn,  and 
early  winter.  Id  the  autumn  the  ^rouDil-air  being  warmer  than  the 
air  above  ground  is  easily  displaced  by  the  latter  and  forced  out  into 
the  streets  and  bouses  to  be  inspired  by  men  and  animals.  The 
colder  outside  air  penetrates  the  interstices  of  the  soil  and  forces 
out  the  impure  ground-air. 

The  reacBri.'Iie9  of  Fodor  have  demonstrated  tliat  the  propor- 
tion of  carbon  dioxide  in  the  ground-air  may  be  taken  as  an  aipproxi- 
mnte  mtiasure  of  the  impurity  of  the  soil  whence  the  air  is  taken. 
The  influence  of  the  permeability  of  lite  snil^  as  before  pointed  outj 
muB-t,  however,  not  be  overlooked  in  estimating  the  signification  of 
the  carbon  dioxide,  Fodor  has  shown  that  the  proportion  of  carbon 
dioxide  in  the  ground-air,  and  consequently  the  amount  of  organic 
decompoailion,  is  greatest  in  July  and  least  in  March.  That  the  car- 
bon diftxido  is  derived  from  the  decomposition  of  vegetable  matter 
has  been  proven  by  Pettrnkofcr.  This  objkTver  examined  specimens 
of  nir  brought  from  the  Lvbian  do&eTt.  snd  found  that  the  propor- 
tion of  carbon  dioxide  in  the  ground-air  Mas  ei:actly  the  same  as  in 
the  air  collected  above  ground.  There  b^'ing  ni?  vegetable  growth 
in  the  desert  there  can,  of  course,  be  no  vegetable  decomposition  going 
on  in  the  soil. 

The  excess  of  carbon  dioxide  in  the  ground-air  is  an  indication 
of  the  deficiency  of  oxygen,  aa  has  been  shown.  The  air  at  a  depth  of 
4  metres  below  the  surface  was  found  to  contain  only  from  7  to  10 
per  cent,  of  oxygen — one-half  to  one-third  of  the  normal  proportion. 


THE  WATER  OF  TIEE  SOIL,  OK  GIROVND-WATEIl. 

Many  hasementa  occupietl  by  people  as  living-rooms  extend  from  1  to 
3  metres  umlerground,  and  hence  are  lial>le  tc  be  supplied  with  an 
nlTPospbere  apprqachipg  in  impurity  tiiat  just  nietitiouecL  It  requires 
Do  Tery  vivid  imagination  to  appreciate  the  dangers  to  health  that 
lurk  in  such  habitatiouB, 


THE  WATER  OF  THE  SOIL,  OR  GROUND-WATER, 

At  a  variable  depth  below  the  Barfaee  of  the  ground^  a  Btratum 
of  enrth  or  rock  is  found  tlirough  which  water  passes  with  difficulty, 
if  at  all.  Above  this  tliore  is  a  stratum  of  water  which  ninves  from 
a  liifiher  to  a  [owtT  lewl,  and  which  varicia  in  depth  at  different  times 
accoTiliiiK  to  the  amrmnt  of  precipitation  (rain-  or  anow-  fall),  find 
according  to  the  tevo!  of  the  nearest  body  of  water  toward  which  it 
flows.  This  stratum  of  water  is  tenncd  g round- witor,  and  has  within 
the  last  few  yeara  aasumcd  considerable  importance  from  its  appar- 
ently close  retatinn  to  the  Bprcnd  of  certain  of  the  infections  diseases. 
The  direction  of  hnri^nntal  flow  of  ground-water  is  always  toward 
tlie  drainage-area  of  the  district.  Thus,  it  ifi  usually  toward  lake?, 
rivers,  or  the  sea.  Rains,  or  a  rise  in  the  river,  cause  a  rise  in  the 
ground-water,  while  iong-coatinued  dry  weather,  or  a  low  sta^e  of  the 
river  which  drains  off  the  ground-water,  causes  a  fall  in  the  latter. 
On  the  sea-coast  the  proiind-water  oscillntions  probably  eorreepond 
wiih  the  tides.  The  wriler  ia  not  aware  of  any  observations  made 
to  determine  this  point,  with  the  ejEception  of  a  single  instance  men- 
tioned by  Dr.  Oe  Chnumtmt.  In  Munich,  where  the  pround-water 
flows  toward  the  river  Isar,  which  divides  the  city^  it  has  been  found 
tliat  the  annua!  ran^  or  oscillation  (the  difTercnce  between  the  high- 
est and  lowest  It'vel  during  the  year)  is  about  3  metreSj  while  the 
horizontal  movement  amounts  to  5  metres  per  day.  In  Buda-Pesth 
the  annual  range  waa  found  by  Fodor  to  he  less  than  1  metre,  while  in 
Dme  pnrtiouB  of  India  it  amounts  to  more  than  12  metres.  As  it  is 
am  the  groimd-water  that  the  greater  portion  of  the  supply  of 
dnnking-wafer  in  the  country  and  in  Tillages  and  small  town*  ia 
drawn,  it  hecomos  at  once  manifest  bow  important  it  is  to  prevent,  as 
far  ae  possible,  pollution  of  this  snurce.  Cess-pools  and  ninnnrc-heapg 
and  pits,  of  neceasitT,  contaminate  the  aoil  and  also  the  gronnd- 
water  for  a  distance  Wlow  and  arnnnd  them,  find  snch  water  is 
clearly  unfit  for  drinking  nnd  other  domestic  purpoae».  Hence,  the 
reason  why  wella  should  not  be  placed  too  ne^r  privies  and  manure- 
heaps  or  pits  becomes  apparent. 
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Between  the  level  of  the  ground-water^  or  that  portion  c 
Boil  where  its  pores  are  entirely  occupied  by  water — where,  in  other 
words,  the  ground  is  saturated — and  the  surface,  is  a.  atratum  of  earth 
more  or  lesa  moist;  that  is  to  say,  the  interstices  of  the  soil  are  partly 
filled  with  water  and  partly  with  air.  It  is  in  this  stratum  that  the 
processes  of  organic  decay  or  putrefaction  are  most  rapidly  going  on, 
in  conacquciiee  of  which  the  pollution  of  the  ground-air  occurs.  The 
oxidation  of  non-nitrogenous  matter  ia  the  soil  results  in  the  forma- 
tion of  cflfbon  dioside.  Od  the  otlier  liand,  nitrogenized  compounds 
are  oxidized  into  nitric  acid  and  nitrates.  When,  however,  putrefac- 
tion occurs,  nitrous  acid,  or  nitrites  and  ammonia,  are  formed,  tlie 
oxidation  not  proceeding  far  enough  to  result  in  nitric  acid. 

Recent  observations  seem  to  show  that  tiieeo  procefBca  of  deeoni- 
poaition  are  initiated  and  kept  up  by  baclerm,  just  as  fennentation 
in  lifjuida  containing  sugar  can  only  take  place  in  the  [vreaence  of  the 
yeast-plant.  It  haa  been  found  that  when  non-putrefactive  decompo- 
Bition  goes  on,  there  are  always  present  niuLtitudes  of  one  variety  of 
these  minute  organisms;  while  if  putrefactive  decomposition  is  going 
on,  a  number  of  other  varieties  of  these  organiama  are  present.  Just 
as,  when  a  fermenting  liquid  becomes  putrid,  the  yenat-plunt  disap- 
pears and  ita  p3ace  ia  taken  by  the  ordinary  bacteria  of  putrefac- 
tion, so  in  the  soil,  if  the  access  of  oxygen,  which  is  necessary  to  the 
life  of  the  hacteria  of  decay,  is  prcventod,  these  organiams  die  and 
are  succeeded  by  the  organisms  of  putrefaction.  Tt  lius  been  found 
that  in  a  soil  saturated  with  water  the  bacteria  of  decay  cannot  live, 
while  those  of  putrefaction  may  flouristi,  because  these  latter  organ- 
ieniE  ean  sustain  life  and  develop  in  the  alisencc  of  oxygen.  Professor 
Fodor's  researches  indicate  that  the  most  prominent  organism  of  non- 
putrefactive  decomposition  or  decay  is  that  which  is  teniied  by  Cohn 
bacterium  iineola;  and  that  the  bacterium  lermo  is  the  prJAcipal 
organism  of  putrefactioo. 

DISEASES  SPREAD  BY  SOIL  IMPURITIES. 

Given  now  an  area  of  soil,  aay  the  ground  upon  which  a  house 
or  city  is  bniH,  with  a  moist  stratum  in  wiiich  the  proceBses  of  decay 
are  active,  and  imngine  a  rise  in  the  ground-water.  The  ground-air, 
charged  with  rtirhon  dioxide  and  other  prodnets  of  dccom position,  is 
forced  out  of  the  pores  of  the  soil  by  the  rising  ground -water,  and 
escapes  into  the  external  air,  or  through  cellnra  and  basementa  into 
houses,  and  mny  there  produce  disease.    But  the  saturation  of  the 
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ffitii  water  prevents  (he  furtlier  derelopment  of  tlie  bacteria  of 
f,  and  Uiie  is  chucked,  or  putrefaction  tuny  taJt«  pliit-e.  If  now 
id'Watcr  sinks  to  ita  former  level  or  below,  the  processt-B  of 
3ecay  again  fjetome  ver}'  active  in  the  moist  Btnitiinij  and  large 
quantities  of  carbon  dioxide  and  other  inorganic  eompounda  are 
produced.  If  the  gerras  of  infectious  or  contagions  disefiBcs  have  been 
introduced  into  the  soil,  they  also  multiply  fliid,  hy  paining  aeeet^  to 
the  well  or  stream  from  which  the  drinking-water  is  olitiiincd,  tht-y 
may  cause  infection.  Profesaor  De  Chauinont  has  laid  down  the  rule 
that  3  soil  with  a  peraisteutly  low  stagi?  nf  ground-water,  say  5  metres 
below  tlie  surface  of  the  ground,  ie  healthy;  a  peraistpntSy  high  stage 
of  ground-water,  less  than  1'/,  m&trea  below  the  surfnce,  is  unhealthy ; 
while  a  fluctuating  level  of  the  ground-water,  cBpeciolly  if  the  cbangea 
are  Budd<?n  and  yjolent,  (s  very  unhealthy.  This  wodd  lead  us  to 
ejipect  tbat  places  where  this  Huctiiation  is  very  great  would  show 
a  large  mortality  from  euidi  diseases  as>  are  attriliuted  to  impurities  in 
the  soil.  And  this  we  find  eepecially  true  in  ludia.  In  certain  local- 
ities in  India,  cholera,  for  example,  is  endemic;  that  ie  to  aay,  the 
dleease  is  never  entirely  sibst'ut  in  such  localities.  Culeutta  is  one  of 
these  placee.  The  rainy  scaaon  begins  about  the  first  of  May  and  con- 
tinues until  the  end  of  October.  During  the  next  six  montha  there 
IB  very  little  rain.  It  is  fair  to  oaaume  that  the  ground-water  rifles 
during  the  riiiny  Beueon  and  diecks  decay  and  the  inuitiplieation  of 
the  germs  of  the  disease  In  the  aoil,  aud  that  these  proceasea  become 
more  ai-tiive  as  the  dry  Beason  advisnces  and  the  ground-water  level 
falls.  If  we  note  llie  death-rate  from  cholera  in  Calcutta  it  will  be 
found  that  it  bears  a  distinct  relation  to  the  movement  of  tlie  ground- 
water. The  denthfl  from  cholera  begin  to  increase  from  October  tind 
reach  their  height  in  April.  Dr.  Maopberson,  who  has  written  a  very 
olalwrate  histor)'  of  Asiatic  cholera,  shows  this  relation  very  clearly. 
For  twenty-six  years  the  average  rain-fall  was  157  centimetres.  From 
May  to  October  143  centimctrea  foil,  while  the  remaining  35  centi- 
metres fell  from  Novemher  to  April.  The  average  mtmher  of  deaths 
from  cholera  annually  was  -1013.  Of  these,  1538  died  In  the  rainy 
Bcoson.  while  S775.  nearly  three- fourths,  died  during  the  period  of 
dry  weather. 

In  the  cholera  epidemics  of  186fi  and  1ST3  in  Buda-Pesth,  the 
same  relations  existed  between  the  ground-water  and  the  cholera.  As 
the  level  of  the  ground-water  rose  the  cholera  diminished,  while  the 
diseaEC  increuped  upon  the  pinking  of  the  ground-water.  Exactly  the 
Bamo  behavior  waa  eshibitfd  bv  the  diBcase  in  Munich  in  1873. 
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There  seems  good  reason  to  believe  that  t>-phojd  fever  bears  some 
relatioa  to  the  movements  of  the  ground-water  in  t)ie  same  way  ae 
above  explained  for  cholera.  Pettenkofer,  Buhl,  and  Virchow  hare 
Bhown  that  the  dealh-rate  from  typhoid  fever  has  a  distJnet  and 
definite  relation  to  the  ground-water  oscillationB.  This  has  been  in- 
conteatably  proven  for  two  cities,  jrunicli  and  Berlin.  When  ihe 
level  fif  the  ground-water  is  above  the  average,  typhoid  fever  de- 
creases; when  it  is  below  the  average,  tlie  number  of  cases  becomes 
grt^ater.  Dr.  H.  B.  Bakor  has  demonstrated  that  the  tluctuaiion 
of  the  ground-water  leve!  in  the  State  of  Slicliigan  is  similarly  fol- 
lowed by  a  change  in  the  morbidity  and  mortality  from  typhoid  fever.' 

Over  thirty  yeara  ago  Dr.  Henry  I.  Bowditch,  of  Bcston,  called 
attention  to  the  frequent  connection  between  cases  of  pulmonary  con- 
fiuttiption  and  dampness  of  the  soil  upon  which  the  patients  lived. 
After  a  very  extended  and  laborious  investigation  Dr.  Bowditch  for- 
mulated these  two  propositions : — 

"pirsL — A  residence  in  or  near  a  damp  soil,  whether  that  damp- 
ness be  inherent  in  the  soil  itself  or  caused  by  percolation  from  ad- 
jacent ponds,  rivers,  raeadowa,  or  spring}'  soils,  is  one  of  the  prin- 
cipal causes  of  consumption  in  Mn&aachHSGtts.t  probably  in  New  Eng- 
land, and  possibly  other  portions  of  the  globe. 

"Second. — Consumption  can  be  checked  in  its  cnreer,  and  possi- 
bly— nay,  probably — ^prevented  in  some  instanccB  by  attention  to  this 
law/'" 

Dr.  Buchanan,  of  England,  about  the  liame  time  showed  that 
the  thorough  drainage  of  certain  English  cities  had  markedly  dimin- 
ished the  deaths  from  consumption  in  the  drained  cities.  So  far  as 
the  writer  is  aware,  not  a  single  fact  has  been  established  which 
militates  againet  the  law  laid  down  by  Dr.  Bowditch,  and  so  strongly 
aupported  by  the  statistical  researches  of  Dr.  Buchanan,  yet  hardly 
anv  notice  hna  been  tnken  nf  these  results  by  physicians.  Few  know 
anything  of  tbem.  and  still  fewer  seem  to  have  made  practical  u&e 
of  such  koowlcdge  in  advising  patients,  Ae  corroborative  of  the  views 
of  Dr.  Bowditch,  the  rarity  of  consumption  in  high  and  dry  moun- 
taiuoug  districts  nr  pfoteaus  may  be  cited. 

A  study  of  the  tnpograpliiLal  distribution  of  consumption  in  the 
State  of  Pennsylvnni;!,  by  Dr.  William  Pepper,  apparently  cimfirnis 
Dr.  Bowditch's  conclosiona  in  nearly  every  particular.     It   is  now 

•Tlip  Kcliition  of  tlie  Dppth  vt  Wnt^r  in  WcHs  to  the  Oniiaatioii  of 
Typhfiid  Fipver.  Piibliic  Health,  vol.  x,  p.  184-213. 

*  C'oneutniitiun  in  »w  Kiiglnnij  mtd  Llaewlierc,  2d  «!.,  p.  87.  BoBUm, 
1866. 


DISEASES  OF  AXIMALS  DUE  TO  CONDICTOKS  OF  SOIL.       Ifi9 

known  that  the  direct  cause  »i  consumptinn  is  the  bacillus  tuberculoBis, 
discorered  by  Dr.  Robert  Koch.  The  relation  between  ^oU-moisture 
and  the  increase  of  consumption  will  probably  be  found  in  the  mora 
favorable  tonJitiona  of  flcvuloptnent  of  the  tubercle  bacillufl  fur- 
mshed  bj  a  moiBt  medium. 


DISEASES    OF    ANIMALS    PROBABLY    DUE    TO    SIMILAR 
CONDITIONS  OF  TME  SOIL. 

The  modern,  atudy  of  tlie  eanitory  Telationfi  of  the  soi!  is  still  in 
its  infancy.  Whatever  definite  knowlt'd^e  has  been  gaiaed  relates 
merely  to  phyaical  or  chemical  conditions  of  the  soil  and  its  atmos- 
phere and  inoiBtiire,  or  possibly  the  relations  of  these  to  the  spreait 
of  certain  diseases  ia  human  beings.  But  tliere  is,  perhaps,  a  wider 
application  that  may  be  made  of  Euch  knowledge  than  has  been  here- 
tofore suggested.  The  doinestic  animnis  which  form  euch  a  large  por- 
tion of  the  wealth  of  tliis  country— horseti.  cattle,  sheep,  and  hoga — 
are  liable  to  infectious  and  cnntngiouB  diseaseB,  ae  well  as  are  human 
beings^  and  many  millions  of  doHiiirs  ari*  lost  annuftlly  by  the  ravages 
of  BTich  diacases.  Now,  from  what  is  known  of  such  dieeaaea  as 
gplenit  fevtf  among  cattle,  and  of  the  so-eal  ed  swine-plagne,  it  doea 
not  appear  improbflble  to  the  writer  that  the  source  of  infection  is  a 
soil  polluted  hy  the  poisonouB  germ  of  these  diseaaes.  The  laborious 
investigations  of  M.  Pasteur  in  France  have  shown  that  the  cause  of 
eplenic  fever,  when  once  introducwl  into  a  locality,  will  remain  active 
for  months,  and  even  years,  and  it  seeing  probable  that  a  study  of  the 
soil  in  its  relation  to  the  diseaaes  of  domestic  animals  is  a  subject  to 
which  attention  may  profitably  be  given. 

It  is  well  known  that  milch-cows  froquicntly  Ruffcr  from  a  diseaae 
identical  in  its  nature  with  consnraptio'n  in  human  beings.  It  is  be- 
tipved  by  many  that  the  milk  of  such  animnis  is  not  only  unfit  for 
fond  by  reason  of  its  poor  quality,  but  that  it  may  convey  the  dis- 
ease to  human  beinga  when  used  as  food.  The  observations  of  Bow- 
ditch  and  Buchanan,  quoted  above,  show  that  cnnanmption  in  man 
may  he,  and  «]oul>tlesa  is,  frequently  favored  by  soil-wetness.  It  Becras 
probable  that  the  same  cauflc  should  produce  siniilnr  effects  in  the 
Ifvwer  animals,  and  it  is  the  writer's  firm  conviedon  that  an  exam- 
ination into  the  circumatanceB  under  wliich  cows  become  attacked  hy 
consumption  would  prove  this  probability  a  fact. 
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DRAINAGE. 

In  many  Hoila  drainage  is  neccseary  in  order  to  secure  a  constaQi 
level  of  the  ground-water  iit  a  eufiicient  depth  below  tbe  surjuce." 
Drainage  and  sewerage  must  not  be  confoinnied  witli  each  other. 
Drainage  contemplates  only  the  removal  of  the  ground-water,  or  the 
reduction  of  ila  level,  while  stwerago  aima  to  remove  liie  refuec  from 
dwellings  ami  in  an  u  factories,  including  exLTenicrtitious  matters, 
waste-water,  and  other  products,  and  in  some  cases  the  storm-water. 

Sewers  should  never  be  used  aa  drainSj  although  for  economya 
sake  Sewer-  and  drainage-  pipes  may  be  laid  in  the  same  treni-h. 
Sewer-pipe  must  be  perfectly  air-tight  and  water-tight  to  prevent 
escape  of  its  litjuiJ  or  gaseous  contents  into  the  surrotindiiig  soil  and 
rendering  it  impure.  Drainage-pipe,  on  the  other  hand,  should  bCj 
porous  and  admit  water  freely  from  without.  Escape  of  the  content 
of  the  drain-pipe  into  the  eurrounding  boU  will  not  produce  any  pol^ 
lution  of  the  latter. 

The  best  material  for  drains  ia  porous  earthenware  pipe,  or 
ordinary  agricultural  draiu-tilc.    Coaree  gravel  or  broken  etonea  may 
also  be  used,  and  prove  efiieicut  if  the  drains  are  properly  constructed., 
Referring  again  to  the  aphorism  of  Profesaor  De  Chnumont,  that 
pfiffliflteutly  low  ground- wuttT.  say  5  metres  down,  or  more,  is  licalthy; 
that  a  persistently  high  grouncl-waier,  lees  tlian  I'/j,  metres  from  tli&|^ 
purface,  is  unhealthy,  and  that  ii  fluctuating  level,  especially  if  tha^| 
changes  are  sudden  and  violent,  is  very  uuhealthy,  the  necessity  ap- 
pears obvious,  tliat  in  the  construction  of  flrainage-works  the  drains 
aliould  be  placed  at  n  sufRcietit  depth  to  secure  a  level  of  the  ground- 
water eonsLStent  with  health.     This  dpptli  should  tever  be  lews   {hnn 
3  metres,  and,  if  possible,  not  lees  than  5  metres.     Care  iiinst  be  taketij 
that  the  outflow  of  the  drpln  is  unobBtmcted,  in  order  that  the  soU 
may  be  kept  properly  dry  at  all  times. 

In  the  absence  of  a  proper  mechanical  flyetem  of  drainage.  thflH 
planling  of  certain  trees  may  efficiently  dniin  the  soil.    It  has  been 
found  that  the  eucalvptus  tree  has  produced  drying  of  the  soil  whoa^| 
planted   in   sufRcient   numbers   in   marshy  land.     The   root^  ahsnrh^* 
a  prodigious  quantity  of  water,  which  is  then  given  olT  by  evapora- 
tion from   the  Icnves.     Sunflower-planta  have  a  similar  effect 
wet  soils.    It  ia  for  this  reason  that  the  planting  of  eucalyptus 
ia  recommended  in  malarial  regions. 


QUESTIONS  TO  CHAPTER  IV. 

THE  SOIL. 

Why  ia  it  neceasary  to  pons^ss  a  kinmlwlge  of  the  pliyaical  and  thomk-at 
Knrlltioiis  of  the  aoill  Rlmt  Bubfttancea  are  included  in  the  conHiilerftlion  of 
buUh!  Of  what  b  the  surfui-e  soil  i:oiH|ioacii ?  How  do  soils  vary  in  eompoui- 
tioii,  physiiially  and  irlieuiiually  f 

What  uwujjii-'S  the  intent I.ic4?s  of  tli«  Boill  Upon  what  does  the  pro^gr- 
tion  of  oir  in  t]ie  aoiJ  <!*.'|»fj]d f  Is  Uiis  [jroportiun  i;wmpjtriHivfl.v  grwit  or 
im&llT  What  rtilulioii  hm  thi^  Boil-uir  tu  the  alruQ^phere  uir,  uiiil  wliaL  causea 
the  difference  in  I'onipositionT  In  wtiiit  way  lioes  the  Ruil  nir  iliffcr  fiMm  the 
Btmo«pheric  airT  Hu.s  ihe  noil-air  any  df'fidite  cOliipusilion?  ^^'ll.1t  am  the 
futotB  governing  the  variutiuu  iu  cmiipotiit ivn t  Wliat  kind  oi  a  soil  will  bo 
likely  to  contain  most  (uirbon  dioside  and  luOJit  oxygi'iii:  Whut  dors  thi»i  indi- 
L'atel  What  mi  ft  o- organic  ma  ore  always  to  be  found  in  the  aoil  aivJ  What 
|iiitliD)!i'iL>C'  orgntiiiiiiiH  iiiiiy  also  make  tb«  Mil  and  itoil-air  their  habitat  f  TTow 
amy  the^e  b$  carried  from  plRc?  to  placeT  Tq  what  Etrc  mavements  of  the 
^ound  air  duel  How  may  thiii  Hoil-air  g&i'n  nit'ess  to  our  houtif^i,  and  what 
meuBUrea  «bould  be  taken  to  jiievent  its  enLrancet  Wheu  ii^  the  danger 
grest€sLT  U^ly  are  tertiiin  inJectioufJ  diseiihea  lena  prevalent  in  spring  and 
early  suDimer  tLon  iii  autuumf  Why  ia  llierc  yttutiT  dttn^cr  of  infection  from 
these  diseoaeii  at  ni'^ht  than  in  the  daytime?  Is  the  I'arbon  dioxide  of  the 
soil-air  a  menauro  of  the  impurity  of  the  soil  I  What  eau^id  the  esoesa  of 
euirbon  diosidet  VTien  ia  the  ptfiportion  of  carl>on  dioBide  gritateBt!  Why 
Are  Uving-apartmonts  below  the  surface  of  the  ground  very  apt  to  be  un- 
healthy! 

What  la  tneuBt  by  the  term  "ground-water"  I  Witere  ia  it  to  be  foujidt 
Haa  it  a  dijfiniti'  cum-nt!  In  wluit  dirwlion  in  the  tlowl  I'pon  wliat  does 
the  lievel  of  the  g^ro Mil d- water  drpetld*  What  claas  of  the  populati&n  derive 
tbeir  drinking-water  larpely  from  the  groiind-wat>'r!  Wliut  are  some  of  the 
Kourees  of  contamination  of  the  ^ouud-watvrl  What  are  Bome  of  the  dediic- 
tiona  to  be  made  accordingly  T 

Id  what  part  of  the  soil  do  the  processeB  of  organic  dcfay  and  putrefac- 
tion occur  most  readilylf  Whiit  are  lh«  ciiiises  of  these  procesnea?  What  ore 
Bome  of  their  produuteT  Wliat  Is  the  diatinetion  between  non-putrefaptire 
dHompotijtion  or  dway  anil  put  refaction  t 

How  iniiy  disease  he  spread  by  the  rise  and  fall  of  the  ^ound-Traterl 
What  two  {□fective'  dii^easeB  are  especially  apt  to  be  transmitted  in  this  wnyl 
Gi%-e  inatanee»  that  tend  lo  prove  Dun.  Upon  whfit  other  dist'nse  ha»  n  damp 
eoil  a  directly  causative  infloenceT  MMiat  diaeaBes  of  animals  are  likely  to  bo 
mfluenced  Iti  a  similur  tiuinncr!  How  deep  hdow  the  mtrfac*  should  the  soil- 
water  [KTsi.-lently  l»*  that  IJie  noil  may  bo  hralthyl  ^\Tial  efTect  upon  hpHlth 
haa  a  sudfterily  und  markedly  fliiettintinp  Hofl-watfrT    Is  a  eoll  with  its  water 

Iperei^ttintlj'  near  the  Rurfaee  apt  to  be  heolthyf 
What  do  we  mean  by  drainage,  and  what  are  Ita  object  and  funt^ionl 
What  is  1tie  dilTercnci'  l"}twi>i>ii  it  and  acwerngel  Ifow  should  drains  he  laid! 
What  is  the  bfsl  niiiCcrinI  for  drniiisT  Wlint  priwaiilinns  must  bt*  obsprved  in 
the  layint;:  of  drninst  How  may  the  surplua  water  he  taken  from  the  aoil 
otherwine  than  bv  drainaT 
(iri) 
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REMOVAL  OF  5EWAQE. 

In  all  larger  communities  certain  arrangementfi  are  neceesary 
BMure  fl  prompt  and  effideJit  remuval  of  oxcrcta  and  the  refu&c  and 
used   water   of  hoTi^ieboIdB   awd   mannfaoturiDg   establishments,   the, 
Bweepings  of  strofle.  and  rain-water.  ^ 

The  total  ijuaiitity  of  escreineutitioLiB  products — feces  and  urme 
—for  each  imJividual,  including  men,  Homea,  and  diiidren,  lina  U-eOj 
estimated  by  Professor  von  I'eitt'nkofer  as  9Q  grjininies  of  fecal  aai 
1170  grammes  of  urinary  discbarge  daily.     Tliis  would  give  for  al 
population  of  1000  persons  34,000  kilogriimmeB  of  feces  and  438,0( 
litres  of  urine  per  year.    If  to  tbi.i  is  added  a  minimum  allowanc 
of  159  litres  of  water  pt^r  day  to  each  individual,  a  complete  sewerai 
system  for  a  population  of  lOOO  persona  would  require  provision  fol 
the  diacharge  of  lfiO,OO0  litres  of  ee«'ap;e  passing  through  the  sew« 
every  day.     In  this  estimate  storra-Tater  and  such  accofisory  feedei 
of  the  sewcra  are  omitted. 

The  or}jiiiiic  matters  contained  in  eewsge,  even  if  free  from  th( 
specific  germe  of  disease,  give  rise  to  noxious  emanationg,  which,  wh« 
inhaled,  probably  produce  a  gradual  depravenient  of  mitrilion  thai 
reD<iere  the  svBtem  an  easier  prey  to  dificai^e.     For  tfiis  and  otlie 
reasons  it  is  im]H)rtant  that  8uch  meaeurea  be  adopted  as  will  flecni 
the  removal  of  sewage  matters  from  the  inimodiiito  vicinity  nf  houect^ 
08  quickly  as  possible  after  tliey  have  been  discharged. 

The  impregnation  of  the  soil  with  sewage  produces  a  contamint 
tion  of  grmind-air  and  groiind-water,  which  may  hetrome  a  smirce  ol 
grave  danger  (n  health.    Ry  |ioUutijig  Ihe  groumt-wiiter  it  evcntnallj 
vitiates  the  well-water,  which   is  noarly  always  derived  from  thai 
source. 

The  system  of  rcirovol  of  excrement  itioua  matters  which  any^i 
community  will  adopt  dppendB  to  a  considerable  extent  upon  finanda|^| 
considerations.  A]thon;rh  the  sanitanan  must  insist  npon  the  pro-omi- 
nent  importance  of  the  oauRO  of  ptil>lic  hculth,  his  sni^gG.stioiiB  will  ro- 
ceive  little  attention  from  mnnieipal  of  State  legislatures  utslesB  they 
can  be  carried  ont  without  involving  the  conimtmity  too  deeply  in  debt. 
For  thifi  reason  it  is  a  matter  of  great  practical  importance  that  the 
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^dent  of  aanitary  science  shouUl  make  himself  famlHar  with  tbe 
relative  cost  as  well  as  with  the  hygieuic  signiticauce  oi  the  varioaa 
inelliods  of  sewage  removal  in  use. 

The  different  Bvstenis  in  use  for  tlie  removiil  of  sewage  raattere 
may  be  considei'ed  iu  ik-tail  under  the  fnllitwiDg  live  heads: — 

1.  The  common  privy^  or  privy-vault  system. 

2.  The  Iloehdalc  or  pail  system,  aud  ite  ntodifi cations. 

3.  The  earth-  or  a&li-  closet  syetem. 

4.  The  pueuniatic  system  of  Liernux. 

5.  The  water-ea rriage  syetctua, 

I.  The  Privy  and  Privy-well  SyJtems, — Wliile  from  a  sanitary 
point  of  view  [jrivin'S  of  all  kinds,  wliutlier  wells  or  cjSB-pits,  are  to 
be  unreservedly  condciimed,  it  ie  not  likely  that  tliey  will  cease  to 
lie  built  for  many  years  to  come.  It  Ifeconiea  necessary,  therefore,  to 
poiot  out  hy  what  means  the  objectinns  apainst  them  may  be  dimin- 
ished, aud  their  evil  eonserjuences  in  Forae  measure  avertcMl. 

In  the  first  place,  a  privy-vault  shoulil  he  perfectly  water-tight, 
in  order  to  prevent  polhition  of  tlie  surrounding  soil  by  transudation 
of  the  contained  cscreniwital  mntters.  The  walls  ehoukl  be  of  htird- 
bumed  brick  laid  in  cement.  The  cavity  should  he  small  in  order  that 
the  contents  may  bo  fre<iucntly  removed,  and  not  allow-ed  to  remain 
and  pntrefy  for  months  or  yi^ara-  A  water-tight  hogshead  sunk  in  the 
ground  makes  an  economical  pfi^^-tank  or  receiver.  A  privy  must 
not  he  dug-  in  a  cellar,  or  in  too  clope  [irnximity  to  the  house-walU. 
Unless  these  last  precautions  are  tiiktn  the  oPTensivt.'  gafics  fncin  the 
maaa  of  decomposing  fecal  matter  in  the  privy  will  constiintly  asciuid 
into  and  permeate  the  arr  of  the  house. 

All  privies  should  he  vcntihitcd  by  a  pipe  passinjr  from  just  under 
the  privy-fioat  to  a  Iieipht  of  about  a  metre  above  the  roof  of  the 
house.  A  gas-flame,  kept  Imrning  in  the  upper  portion  of  this  pipu, 
will  increase  its  ventilating  power  by  creating  a  strung  and  constant 
upward  current. 

DeofloriKation  of  the  contents  of  privies  may  lie  eecured  In  a 
measure  by  means  of  sulphate  of  irtun,  phenyle.  carbolic  acid,  eliloride 
of  lime,  or  dry  earth.  The  first  nanicil  is  probably  the  most  econom- 
ical, moEit  easily  applied,  and  very  effective.  A  solution  containing 
from  Vi  to  1  kilogramme  of  the  salt  in  4  litres  of  water  is  pourc4 
into  the  privj'  as  often  as  necessary  to  prevent  otfensive  o<lorB.  This 
solution  may  be  conveniently  prepared  by  snsipending  a  basket  or 
bag  containing  ahout  35  kilogrammes  of  the  sulphate  in  a  barrel  of 
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water.  In  this  way  a  saturated  flolution  will  be  maintamed  until  the 
salt  has  been  t-mirely  disBolved,  I'heuyle  ib  liktiwise  a  guod  deudor- 
iKer  as  well  as  an  excellent  diBiofectant. 

The  moat  rigid  dcodorization  by  uliemlcalB  willj  howevi^r,  be  less' 
effective  than  thorough  ventilation,  for  it  must  he  remembered  that 
the  m^re  dcstructiotL  of  an  oif^naive  odor  is  not  equivalent  to  removal 
ing  all  t?ie  deleterious  pfopertiies  that  may  be  present.     It  is  not  at 
all  certain  that  those  ekments  of  sewage  which  ate  the  most  ofFc'iisive 
to  the  een^e  of  smell  are  most  detrimental  to  health.  ^| 

PrivieB  should  be  emptied  of  thuir  contents  at  stated  interraU. 
A  strict  supervieioD  eliould  be  exercised  over  them  by  the  inunieipal 
authoritieB  in  citiea  and  townB  to  prevent  overflowing  of  their  cob 
tenta. 

In  many  places  the  method  of  removing  the  contents  of  privii 
IB  the  primitive  one  with  shorel,  or  dipper  and  bucket.  In  mc 
cities  and  large  towuB,  however,  the  privy-vaults  or  tanks  are  now' 
emptieil  by  means  of  one  of  the  ao-called  odorlese  excavating  niaeliinea,^^ 
of  which  there  are  a  number  of  patents.  The  process  is  rarclj^l 
entirely  odorlees,  however,  as  the  carclosancM  of  the  workmen  fre- 
quently permits  offensive  gases  to  escape  and  pollute  the  air  for  a 
considerable  distance.  All  the  different  forma  of  the  apparatus  act 
upon  the  pneumatic  principle.  One  end  of  a  large  tiihe  is  carried 
into  the  cesa-pool  or  vault  to  be  emptied  and  the  other  atlacht-d  tn 
a  pump,  by  means  of  which  the  material  is  pumped  into  a  strong  bar- 
rel-tank carried  on  wheels.  At  the  top  of  the  tank  is  a  vent,  over 
which  is  placed  a  email  charcoal  furnace  (o  cons\]me  the  foul  gas«s 
escaping  from  the  vent.  ^M 

In  Bcunie  cities  and  many  of  the  smaller  t^wna  and  villages  in 
this  country  the  primitive  midden  or  pit  system  is  still  in  use.    A.. 
shallow  pit  is  dug-  in  the  ground,  over  wliich  is  erected  the  prii 
When  the  pit  is  full  another  is  dug  close  by  the  side  nf  it,  and  tli 
earth  from  tiie  new  pit  thrown  uik)q  the  excrement  in  the  old  or 
The  privy  is  then  moved  over  the  new  pit,  and  this  ia  used  until 
too  becomes  full.    The  proceeding  ia  repeated  as  often  aa  the  pit  ho-' 
comes  filled  up  with  the  excreta,  until  in  the  course  of  a  few  years  all^ 
the  available  tspace  in  a  yard  has  been  iM^ney-combed  with  the  pit^H 
Then   the   custom    adopted    in   overcrowded   cemelcncs   is   followed,      ' 
namely,  the  first  pit  is  dug  out  again  and  the  cycle  is  repeated. 

In  other  citiea  the  privy-wcU  system  is  largely  in  use.    This  i 
next  (o  the  midden  or  ithaliow  pit  juat  described — the  most  pcrtiicinus 
system  for  the  disposal  of  excreta  tUnt  can  be  imagined.    The  wellft 
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are  dng  to  sudi  a  depth,  as  to  reach  the  subterranGan  flow  of  water, 
in  which  the  soluble  e-vt-reuH^nlnl  inatttTS  nre  constantly  carried  off. 
Uenc&  these  reteptacles  rarely  till  up  or  need  cleaning.  For  this 
reason  Uiey  are  pupulnr  with  property  owiiers;  fur,  next  to  tbe  primi- 
tive middea,  they  are  tJie  most  ccouomieal  of  all  the  varioua  iiicthuds 
adopted.  The  utter  pernidousneas  of  the  Byetem  ie,  however,  plain, 
because  the  eoil  for  a  considerable  distance  around  each  of  those  wells 
beeuiiief  a  mass  of  ]iutrid  tilth,  contaminating  the  ground-water  wliicli 
fweds  the  drinking-water  eupphca  in  the  vieinity;  polluting  also  the 
ground-air,  which  eventually  reaches  the  surface,  or  the  interior  of 
houses,  when  the  pressure  of  tiie  outside  atmosphere  diininiB-hea  or 
tlie  ground-water  level  rlaeB.  It  must,  therefore,  be  evident  that  the 
beat  ventilating  arrangements,  or  the  most  thorough  and  coGsistent 
diBin/uction,  can  have  vcrj'  iiltlo,  if  anVj  effect  In  removing  the  very 
grave  objections  to  thig  baneful  eystem. 

The  prii^-well  system  i"or  the  removal  of  excreta  cannot  be  recom- 
mended for  adoption  by  any  Biinitarian. 

2-  The  Bochdale,  or  Pail-closet  System. — The  Hoehdale  system 
of  removal  of  excrt'ta  has  won  the  etippurt  of  many  disLinguialied 
sanitarians  on  account  of  ita  simplicity,  its  economy,  and  its  com- 
pliance with  moat  sanitary  requirements.  The  excreta,  both  solid 
and  liquid,  are  received  into  a  water-tight  pail,  either  of  wood  or 
metal,  and  removed  once  or  oftcner  a  week,  a  clean  and  disinfected 
pail  being  subetituted  for  the  one  removed.  In  Rochdale,  Manchester, 
and  Glasgow  in  Great  Britain,  in  Heidelberg  in  Germany,  and 
in  other  cities  abroad,  where  this  system  haa  been  introduced, 
it  hna  worked  Batisfactorily.  In  this  country  a  modification 
of  the  pail  system,  known  as  the  Kagle  Sanitary  Closet,  has  been  in- 
twuluced  by  a  firm  in  Charlcaton,  S.  C.  The  receptacle  consists  of 
an  enameled-froD  reservoir,  with  a  neck  just  large  enough  to  fit  under 
the  sobI  of  the  privy,  and  a  finantitv  of  disinfectant  solwtion  is  put 
into  the  reeeptaole  to  prevent  putrefaction  of  the  excreta.  The  Te- 
ceptfldes  are  replaced  by  clean  ones  every  week. 

Mr.  James  T.  (Jardner.  Director  nf  the  New  York  State  Sanitary 
Survey,  says,  in  a  special  report  on  mcthodB  of  eewerage  applicable 
in  smnll  towns  and  villages,  eonceming  tbe  pail  system';— 

"Tioehdale  is  a  crty  of  gome  70.0fK),  and  Manchester  of  between 
400.000  and  SflO.OOO  inhabitants.  The  higher  class  of  lionscB  are  al- 
lowed to  have  water-closets,  but  four-fifths  of  the  people  are  obliged 

*  Second  Annual  Report  of  Kew  York  State  Boanl  of  Health,  pp.  322, 
ftnd333v 
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to  have  'pail- closets'  in  tlieir  yards  built  according  fo  plans  of  the 
Health  Department  Their  eesentiaj  features  are:  A  (iag-st<»ae  flcwr, 
raised  a  few  inches  above  the  level  of  tlie  yard ;  a  hingud  soat^  with  a 
metal  rhii  umlerneaili  for  ilircoting  urine  into  the  pjiil,  which  stands 
on  the  flag  directly  beneath  the  eeat;  a  hinged  front  and  back  to 
the  seat,  so  that  the  pail  or  tub  may  l>e  easily  taken  out  and  the  placo 
cleaned;  and  a  (i-inch  Tcntilah'ng  pipe  from  under  tlic  Bfat  to  nbove 
the  ronf.  In  Rochdale  they  uee  a  wooden  pai!  or  tub  made  of  half 
of  a  disused  parafrhie  cask,  holding  about  ^0  kilogrammes;  in  3Inn- 
chester  the  "pail"  is  of  galvanized  iron  and  holds  40  htree,  tinder  the 
direction  of  the  authorities,  tliey  are  removed  once  a  week  in  covered 
vanB,  which  bring  clean  tubs  to  be  put  in  the  place  of  tlie  full  ones 
taken  away.  Ench  tub  is  cm-cred  with  a  close-fitting  double  lid  before  ■ 
removal.  The  tiihs  arc  taken  to  a  depot,  whcry  their  contents  are 
deodorized  and  prepared  a&  manure  by  mixing  with  ai^hes  and  a-  small 
proportion  of  g^'psum  to  fix  the  ammonia.  Sukiequeutly,  slrept- 
swwpingi?  and  the  refuse  of  elaughtGc-houses  are  added.  At  Man- 
chester there  is  by  the  side  of  each  closet  a  very  simple  aih-sifter, 
from  which  the  ashee  fall  into  the  tub  and  help  to  deodoriae  its  con- 
tenta. 

"The  manure  at  Rochdale  Eel  Is  for  about  four-fifths  of  the  coat' 
of  the  collection  and  preparation, 

"In  1873  the  net  cost  to  the  town  of  removing  and  dispoeing  of 
the  houee  dry  refuse  and  excrement  waa  only  about  $5)5  par  annum 
per  1000  of  population — Icbb  than  10  cents  a  person  per  annum. 

"The  system  has  been  in  operation  more  than  twelve  years.. 

**The  tubs  are  removed  in  the  daytime  without  offensive  rvdor. 

"\Vhere  ashea  are  frequently  thrown  inta  the  tubs  at  Manch^er, 
very  little  odor  is  to  be  perceived  in  the  closets. 

'Tor  the  rillogea  of  the  State,  which  can  have  no  general  water- 
Bupplv.  I  would  unhci'itatin^lv  advise  the  use  nf  the  ^pail'  or  tub 
system  as  practiced  in  Manchester,  England,  as  being,  from  a  sanitary 
point  of  view,  an  immense  improvement  over  the  death -breeding  ffivtj' 
vaults  in  common  u^e,  The  rbeapness  i)f  the  plan  and  the  pninllnesa 
of  the  original  outlay  of  brains  and  money,  in  compnriaon  with  tliat 
needed  to  bwild  a  good  sewer  syBtem,  will  make  it  possible  to  introduce' 
a  tnb-privy  system  into  most  villagep  half  a  century  before  eewers 
Would  meet  with  any  con  aide  ration. 

"At  a  email  cost  the  Gsieting  privy -van  Its'  can  be  cleaned  and 
filled,  and  the  privies  altered  into  hcaithfnl  lub-cIoMs.  The  town 
authorities  muet  then  arrange  for  tlie  removal  of  the  tubs  once  % 
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veek,  and  for  their  tliorougb  deaosmg  ami  dlBijifectmg.  Ajuy  iso- 
laled  liuuse,  or  group  oi  housue,  cau  use  the  tub  Bjatem,  taking  care  of 
it  themselves.  If  the  plan  i&  adopted  in  Tillages  it  tviU  doubtless 
spread  into  the  country^  and  Wcotiie  the  most  powerful  mefms  of 
abolishiag  tiie  fatul  privy-vaults  which  are  poisoniag  the  farm-wells.'' 
3.  Earth-  and  Aah-  Closets. — The  earth-  and  ash-  closeta  are 
dcTices  iu  use  to  a  large  extent  in  Kng'and,  and  to  a  less  degree  in 
this  countrj*,  for  the  purpose  of  rendering  human  excreta  inodorous 
by  civiTing  thpTTi  immediniply  aftpr  they  are  voided  with  dry  earth 


l-iy.  11, 


Fig.  li. 


Fig.  U. — I'lill-up  Hnndlc  CommtKle,  Showing  the  Door  Op«n  lor 
Removing  Piiil.  Tlic^  Hup  ui  the  a^at  itiid  earth  reaervolr  are  al»o 
partially  rni^d  to  ehow  thi^  £dii  at  ruction. 

Fig.  12. — Showing  tti«  Appnratua  Mounted  tm  Bearers  as  when 
I'ised.     Scat  removed,  sliowing  taeotifmiral  urran^ment. 


or  ashea,  The  earth-closet  is  the  invention  of  the  Rev.  Henry 
Moulp,  of  England,  and  consists  of  an  ordinary  commode  or  closod, 
the  eiiftcntial  feature  of  which  is  a  reservoir  containing  dried  earth 
or  ashes,  a  quatitity  of  wldch,  amounting  to  nbnnt  twice  the  quantity 
of  ft'cea  voided,  is  thrown  upon  the  evneimtion  either  hy  hand  or  by 
means  of  an  nulomatic  apparatus  called  a  "chiicker."  Just  as  in 
tho  nrdinary  wn tf r-closet,  bv  raising  a  handJe  a  supply  of  water  is 
thrown  into  a  hopper  to  wash  down  the  feces  iiito  the  soil-pipe,  so,  ia 
the  usual  foriu  of  the  enrtii-closet,  raising  the  handle  projects  a  quan- 
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cation  that  it  waa  "anytlung  but  aehea,  with  a  slight  admixture  of 
gnrilen-sui!.""^ 

Dr.  Buchanan,  of  England,  comparing  the  advantages  of  the 
earth-closet  with  those  of  the  watoi'-cloaet,  saya:  *'It  la  cheaper  in 
original  cost;  it  requires  leas  repairs;  it  is  nnt  injured  by  frost;  it 
is  not  damaged  by  impropfr  suhstanocs  heing  thrown  down  it;  and  it 
very  greatly  reduces  the  quantity  of  water  required  by  each  houac!- 
hold."" 

In  cities  and  towns  the  removal  of  the  excreta  should  be  carried 
oat  by  or  under  the  immediate  direclinn  of  the  municipal  snni- 
tary  antborities.  If  this  is  neglected,  abuees  are  liable  to  ercep  in 
which  will  vitiate  tlie  performance  of  any  pystem,  however  faultless 
when  properly  manitgod. 

Many  advocates  nf  the  pni!.  dry  earth,  or  privy  syatems  urge  the 
advantage  of  tiie  large  quantity  of  valuable  niniinro  wliieh  can  be 
realified  by  converting  the  e?icreniental  raattere  Into  poudrette  and 
other  fertilizing  eonipminds.  Experience  has  nhomi,  however,  that 
the  cost  nf  preparing  a  satisfactory  fertilizer  from  humnn  excrement 
ie  much  greater  than  can  be  realized  from  its  sale.  In  all  places  in 
Great  Britain  and  the  continent  of  Europe  where  it  has  been  tried 
the  decision  ia  against  its  practicability.  The  agrienltural  conaider- 
fttion  should,  however,  be  a  secondary  one,  if  the  systems  mentioned 

economical  and  meet  the  sanitary  requirements  {which  the  privy 
rsyatem  certainly  dnoe  not).  The  adoption  of  one  Or  other  of  them 
may  be  secured  where  more  perfect  but  more  coiuplicated  and  ex- 
pensive eyptems  may  he  out  of  the  question, 

4.  The  Pneumatic  Syetem  of  Liernur. — A  system  which  aeenia 
to  be  naeful  in  larger  cities,  especially  where  the  topopraphical  condi- 
tions nrc  such  as  to  render  necessary  meehanical  aid  in  overcoming  ob- 
Btacles  tn  natural  drainage,  is  the  pneumatic  aystem  deviecd  by  Captain 
Liemur.  of  Holland,  and  generally  known  as  the  Liemur  system.  It 
consists  of  a  set  of  j>nil-pipeB  running  from  the  water-closets  to  cen- 
tral district  rescr^-oirs,  from  which  the  air  is  exhausted  at  stated 
intervals.  When  a  vacuum  is  created  in  the  reRcrvoir  the  contents  of 
the  water-closets  and  soil-pipes  are  driven  forcibly  into  the  rpBcrrofr 
by  the  pressure  of  air.  The  district  rcscrvoira  ar&  connected  by  a 
separate  system  of  pipes  with  a  main  (lepot,  and  the  transfer  of  the 
fecal  matter  from  the  former  to  the  latter  ig  also  accomplished  with 


1861, 


'Thp  Sanitary  Draitiafn  of  Houiwa  ond  Tinwrid.  W&Tiog,  p.  260.     2i]  f6,, 
■Quoted  in  WArin^,  &bDTB  dt«d,  p,  £04. 
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the  aid  of  paeumatic  pressure.  The  complete  system  of  LiertiQi 
provides  Lliat  at  tint;  main  depot  the  fecal  matter  shall  be  treutud  with 
chemicola,  evaporated,  and  converted  into  a  dry  fertilizer — poudrette. 
It  Appears  from  Iho  published  reports  that  while  the  system  haa  been 
partially'  adopted  m  three  Dutch  cities,  in  oulj'  one  of  theiUj  Dor- 
trecht,  has  the  maehmery  for  manufacturing  pondretle  been  estali- 
lished.  With  reference  to  this  EriBmann*  says:  "It  flBems  never 
to  have  ijcen  in  regular  working  order,  for  the  fecal  iiiasflea  are  mixed 
■with  street-eweepings  and  ashcu  into  a  compost-ma sa  which  causes  no 
little  dieeomfort  in  the  nt'ighborhood  hy  the  ofTensive  odors.  In 
AiTiBterdam  the  feta!  matters,  which  frequently  do  not  find  a  teady 
Bale,  are  partly  made  into  &  compost  with  gweepings,  partly  used  to 
fertilize  meadows,  or  simply  discharged  into  the  water." 

As  to  tlie  practical  working  of  the  systein  the  opinions  di^cr 
widely.  While  the  majority  of  eanitariana,  including  Virchow,  von 
Pettenkofcr,  and  Mr.  Rawlinfon.  objected  to  it  as  not  fulfilling  the 
demands  of  hygiene,  the  Bystem  has  alsoi  been  criticized  by  engineers 
aa  not  being  in  accordance  with  the  well-known  principles  of  their 
science." 

Two  other  plana  for  the  removal  of  feciil  matter  by  pneumatic 
pressure  have  been  invented,  namely,  the  Shone  and  the  Berlier  aya- 
tenia.  Neither  of  these  has  boen  adopted  to  any  considerable  extent. 
Both  Beeni  to  the  author  to  fall  far  short  even  of  the  merits  of  the 
Liemur  ej-etem. 

G.  The  Water-carriftge  System  of  Sewerage— Two  systems  of 
temoral  of  fiowage  by  water-carritige  are  in  use  at  the  preeent  time- 
They  are  teclmically  known  as  the  "combined'*  and  the  "separate" 
syatoma.  In  the  former,  which  is  the  system  upon  wliich  the  most 
of  the  Bewci-s  in  this  country  are  coustrufted.  all  excreta,  kitchetn- 
slopB,  waete^n-ater  from  baths  and  manufacturing  establishments,  as 
well  as  storm-water,  are  carried  off  ia  the  same  conduits.  In  the 
Eeparate  system,  on  the  other  hand,  the  removal  of  the  storm-water 
is  provided  for,  either  hy  surface  or  underground  drains,  not  con- 
nected with  the  sewera  proper,  in  which  only  the  discharge  from 
water-clo&ets  and  tlie  refuse-water  from  houses  and  factories  are 
conveyed.     Tn  the  eeparate  eysteiii  the  pipes  are  of  such  email  calibre 


*Voii  Ppltenkofer  untt  Zkmaaen;  Handbucli  der  Hvgienp.  IT  Th.,  II 
Abth.,  1  Hrftc.  p.  140. 

•Pnpera  by  Maj.  C.  H.  Latrobe  and  Col.  0*o.  E,  Waring,  Jr.,  in  Fifth 
Biennial  Report  Md.  Pt-mte  Bflitfd  of  Henlih.  Spp  alan,  in  fnvor  at  ojstem,  & 
paper  by  Dr.  C  W.  CTianccllor,  in  Hame  publiration,  and  an  elaborate  dCscrip- 
titin  hy  the  ume  auUior  in  Tntnii.  Mt>d.  and  Chir.  Faculty  of  Md.,  1883. 
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Uiat  d  constant  flow  of  tht^ir  conteota  ie  maintained,  preveiitiug 
deposition  mI'  eutpoiided  inaLtere  aiid  diiuinishiug  decompoaitiott  and 
the  forniatiun  of  siiwer-gas. 

Iq  the  combined  Bvsttmj  on  the  otlifr  hand,  the  sewers  must  be 
made  large  enough  to  receive  the  inaxiinum  rain-fall  of  the  diatrict. 
Thia  requires  a  oalibre  greatly  in  excess  of  the  ordinary  needs  of  the 
Bewer,  and  furnishes  favorable  conditions  for  ihe  formation  of  scwer- 
gHB  and  the  development  nf  minute  vegeUihlc  organisms.  The  ordi- 
nary flow  in  a  sewer  of  large  calibre  is  usually  bo  aluggish  as  to 
promote  the  deposition  of  eoHd  matters  and  the  gradual  ohstructiou 
of  the  eewer. 

It  is  the  opinioQ  of  the  moet  advanced  sanitsrianfi  that  the  eepa- 
rate  system  fullills  tlie  demands  of  a  rational  sjBtem  of  sewerage 
better  than  nuj'  other  at  presfut  ia  use. 

The  separate  system  of  sewu^^e,  indorsed  as  it  is  by  high  engi' 
neering  and  sanitary  authoriticsi,  and  by  a  satisfactory,  practical  test 
in  the  city  of  Slemphie  and  in  tlie  town  of  Keene,  N.  H.,  seeraa  to 
the  author  to  posseps  merita  above  any  other  jitan  for  the  removal  of 
escreta  and  hoiise-wnstcs.  The  following  desfription  is  from  a  piiper 
by  Colone!  George  E.  Waring,  Jr.:  "A  perfect  syatem  of  tyinitary 
sewerage  would  be  something  like  the  following;  No  aewer  should 
be  used  of  n  umaller  diameter  llinn  fi  inchea  (l.'i  eentimetrea)  :  a.  bo- 
cause  it  will  not  be  enfe  to  adopt  a  smaller  size  than  4-inch  (10  eenti^ 
metres)  for  houee-drains,  and  the  sewer  mnst  be  large  enough  to 
remove  wh«.tever  may  be  delivered  by  these;  h.  bemuse  a  smaller  pipe 
tlian  G-inch  would  be  less  readily  ventilated  than  is  desirable;  c,  and 
Ijecause  it  is  not  necessary  to  jidcpt  a  smaller  radius  than  3  inches  (5 
centimetres)  to  secure  a  cleansing  of  the  channel  by  reasonably 
copious  flushing. 

'TTo  sewer  should  be  more  than  6  inches  (15  centimetres)  in 
diameter,  until  it  nod  its  branches  have  acciiinulated  a  fiifTicicnt  flow 
at  the  ho'ur  of  gr+'atest  nse  to  fill  tliis  size  to  half  full,  because  the 
use  of  a  larger  size  would  be  wasteful,  and  becaupe  when  a  sufficient 
ventilating  capacity  is  secured,  as  it  Ja  in  the  use  of  a  fi-indi  pipe,  the 
ventilation  becomes  less  complete  as  the  size  increascB,  leaving  a 
larger  volume  of  contained  air  to  he  moved  by  the  friction  of  the 
currents  or  by  extraneous  influences,  or  to  be  acted  upon  by  changes 
of  temperature  and  volume  of  flow  within  the  sewer. 

"The  pize  plinuld  he  increased  gradually,  and  only  80  rapidly  ns 
is  made  necessary  by  the  filling  of  the  aewer  half  full  at  the  hour 
of  greatest  flow. 
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"Every  point  of  the  aewer  should,  by  ihc  use  of  gaskets  or  other- 
wise, be  protected  flgiiinst  the  intrusion  of  cement,  which,  m  epite 
of  the  greatest  care,  creates  a  roughness  that  is  liable  to  accumulate 
obBtructioDS. 

"The  upper  end  of  each  branch  eewer  should  be  provided  with 
a  Field's  fliK^h-tniik  of  sufficient  capacity  to  secure  the  thorough 
daily  cleaQsing  of  sn  inurli  (if  the  conduit  as  from  its  limited  flow  i& 
liable  to  deposit  solid  niBttera  by  the  way. 

"There  slmiild  he  etiHiciuiit  man-hol-es.  covered  by  open  gratingB^ 
to  admit  air  for  ventilation.  If  the  directions  already  given  are  ad- 
hered tn,  man-hoh^8  will  not  he  necessary  for  cleuosing.  The  use  of 
the  flush-tank  will  be  a  safefjuard  iiguiiist  deposit.  With  the  system 
of  ventihition  ahnut  to  be  described,  it  will  suilice  to  place  the  man- 
holes at  intervals  of  not  le^^a  than  1000  feet  (305  metres) , 

"For  the  complete  ventilation  of  the  eewers  it  should  be  made 
compulisnry  for  every  householder  to  make  hia  connection  ■without 
a  trap,  and  to  continue  his  soil-pipe  above  the  roof  of  the  house. 
That  is,  every  house  connection  should  furnish  an  unintGrniptcil 
ventilfltioD-cliannel  4  inches  (10  centimetres)  in  diameter  through- 
out its  entire  lenfith.  This  is  directly  the  reverse  of  the  system  of 
connection  that  Bhould  be  adopted  in  the  case  of  Btorra-water  and 
8treet-wai»h  He«'ers.  These  nre  foul,  and  the  volume  of  their  contaioef! 
air  is  too  great  to  be  thoroughly  ventilated  by  ench  flppliancea.  Their 
atmosphere  contaiua  too  much  of  the  impure  paseB  to  make  it  pni- 
dent  to  discharge  it  throuf^h  house-drains  and  Boil-pipes.  With  the 
system  now  described,  the  fluahing  would  be  so  constant  and  com- 
plete and  the  amount  of  ventilation  furnished,  as  compared  to  voh 
Time  of  air  to  be  changed,  would  be  m  great,  that  what  is  popularly 
known  ati  'sewer-gas'  would  never  exist  in  any  part  of  the  public 
draine.  Even  the  gaspa  produced  in  the  traps  and  pipes  of  the  house 
itself  would  he  amply  rectified,  diluted,  and  removed  by  the  con- 
stant movement  of  air  through  the  latter, 

"All  house  connections  with  the  eewers  should  be  through  in- 
lets entering  in  Uio  direction  of  the  flow,  and  thepo  inlets  alionld  be 
funnel-Bhaped  so  that  their  flow  may  be  delivered  at  the  bottom  of 
the  eewer,  and  so  that  they  may  withdraw  the  air  from  its  crown ; 
that  ie.  the  vertical  diameter  of  the  inlet  at  ite  point  of  junction 
should  be  Ihe  same  as  the  diameter  of  the  sewer. 

'Wn  changes  of  rlircction  ehnuhl  he  on  gradual  cimes.  and,  as 
a  matter  of  courecj  the  fall  from  the  head  of  each  branch  to  the  out- 
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Itit  ehould  be  contiauous.  Keduction  of  grade  within  this  limit,  if 
coDBidt?rable,  should  alwa;y'B  be  gradual. 

"So  far  as  clrcurustanres  will  allow,  the  drains  should  be  brought 
togetht-T.  and  liiyy  Bhould  Anally  discharge  tlirough  one  or  a  few  main 
outkte. 

"Thf  outlet,  if  water-locked,  shmdd  have  ample  means  for  the 
admission  of  fresh  air.  If  open,  the  mouth  should  be  protected 
agflin[?t  (he  direct  aetion  of  the  wind. 

"It  wii!  be  seen  that  the  system  of  sewerage  hert;  described  is 
radically  ditfcrent  from  the  usual  practice.  It  is  clMntT,  is  much 
more  completely  ventilated,  and  is  more  exactly  suited  to  the  work  to 
be  performed-  It  obviates  the  filthy  accumulation  of  street- manure 
in  catch-basins  and  sowers,  and  it  diBchargeE!  all  that  m  dclivt^red 
to  it  at  the  point  of  ultimate  ontlet  outside  the  town  before  decom- 
poeitioQ  can  even  begin.  If  the  dist^harge  is  of  dumt-Btic  at'wage  only, 
its  solid  matter  will  he  consumed  by  fishes  if  it  is  dcliverod  into  a 
water-course,  and  its  dJBBotycd  material  will  be  isiken  up  by  aiinatic 
regi^tation. 

"The  limited  quantity  and  the  uniform  volume  nf  the  sewage, 
together  with  the  nhBcnce  nf  diUition  by  rain-fall,  will  nmke  its  dis- 
posal by  agricultural  or  chemical  processes  eaay  and  reliable. 

"The  cost  of  CO U9t ruction,  as  compared  with  that  of  the  most 
restricted  etorni-wntcr  sewers,  will  be  Sfi  small  as  to  bring  the  im- 
provement within  the  reach  of  the  smaller  commimitiea. 

"In  other  words,  while  the  system  is  the  best  for  large  cities, 
it  is  the  only  one  that  can  be  afforded  in  the  case  of  small  towns.. 

"CircimistancCB  are  occasionally  ench  as  to  require  exteneive  en- 
gineering workp  for  the  removal  of  storm-water  through  very  deep 
channels,  Ordinsirily,  the  removal  of  storm-water  is  a  very  simple 
matter,  if  we  isill  accept  the  fact  that  it  is  best  carried,  so  far  as 
poaaibk,  by  eurfaco  gutters,  or,  in  certain  cases,  by  special  con- 
duits, placed  near  the  surface.     . 

'*rt  is  often  necessary,  in  addition  to  the  removal  of  house-waste. 
to  provide  for  the  drainage  of  the  subsoil.  Tliie  ehouhl  not  he  ef- 
fected by  open  joints  in  the  sewers ;  becaiiso  the  Bame  opening  that 
admits  snil-water  may,  in  dry  seasons  and  porou.'5  soils,  permit  the 
escape  of  eewage  matters  into  the  ground,  which  is  always  objec- 
tionable. 

"Soil-water  drains  may  be  laid  in  the  sime  trench  with  the 
BewPFB.  but  preferably,  unless  they  ha%'e  an  independent  ontlet,  on  a 
ehelf  at  a  higlier  level.     When  they  diacharge  into  the  sewer  tliey 
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should  always  deliver  into  its  upper  part,  or  into  a  man-hole  at  a 
point  above  the  flow-line  of  the  sewage.''" 

The  estalilishment  of  a  system  of  eewerage  presupposes  a  con- 
stant and  abundant  supply  of  water  to  keep  all  doet'ts  clean  and  all 
houee-draias  and  street-sewere  well  flusbL'd.  Where  this  cannot  be 
obtaini^d,  sewere  would  be  likely  to  prove  greuter  eviEe  than  henefitB. 
In  fiuoh  cases  one  of  the  methods  of  removal  of  excreta  before  meo' 
tinned,  either  the  pail-  or  earth-  closet  Evstem,  slimild  be  adopted. 

The  final  disposal  of  Bcwa^'e  Ib  a  pmblem  that  depends  for  ita 
solution  partly  upon  the  agricultural  neerla  of  the  country  around 
the  city  to  be  sewcrud,  partly  upon  the  proKiniity  nf  large  bodies  of 
water  or  running  streamB.  When  the  eity  is  situated  upon  ot  near 
large  and  swiftly-flowing  streams,  the  sewage  may  be  emptied  di- 
rectly into  the  stream  without  eerinuely  impairing  tlie  purity  of  the 
latter,  although  the  principle  of  thus  difipoeing  of  sewage  is  wrong. 
Dilution,  deposition,  and  nxidntirm  will  siion  remove  all  apprrciahle 
traces  of  the  sewage  of  even  the  largest  cities.  Where,  on  the  other 
hand,  the  stream  ie  inadequate  in  size  to  carry  off  the  sewage,  or 
where,  as  in  the  Seine  and  Thames,  the  current  ia  sluggish,  some 
other  method  of  final  disposal  luust  be  adoptetl. 

In  many  cities  of  Great  Britain  and  the  continent  of  Europe  the 
diapoea!  of  the  sewage  by  irrigation  of  cultivated  land  has  been  prac- 
ticed for  a  numher  of  years.  The  reports  upon  the  working  of  tlie 
system  are  generally  favorable,  although  some  sanitarians  express 
doubts  of  the  efficiency  of  the  system.  In  using  sewage  for  the  irriga- 
tion of  land,  tn'o  objects  are  secured:  first,  the  fertilizalion  of  th« 
land  by  the  manuriEl  constituents  of  the  sewage,  and  second,  the 
purificatiou  of  the  liquid  portion  by  filtration  through  the  soil.  The 
organic  matters  which  have  been  held  !>nck  by  the  soil  undergo  rnpid 
oxidation  in  the  presence  of  air  and  the  bacteria  of  decay,  and  are 
eoTiTGrted  into  plant-food,  or  into  harmless  compounds.  Sewage  irri- 
gation, ng  practiced  in  Kuropc.  must  ninkc  provision  for  tlie  dieposol 
of  a  very  large  proportion  of  water  in  the  sewage  (strect-waiih,  storm- 
water),  which  requires  much  larger  arcftB  of  land  than  would  be 
needed  if  only  sewage  material  proper  (water-closet  and  kitchen- waste) 
was  thus  to  be  disposed  of.  Tfccent  cxperimcnta  have  shown  that  the 
purification  of  sewage  is  a  biological  proceag  depending  on  the  action 
of  bacteria. 


•The  Sewering  »od  I>Taiiis.ge  of  CiticB,  W»ring,  PubUc  Health,  toI,  v,  p.  3(i. 
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The  more  important  bacteria  found  in  sewage  are^ : — 

OBLIGATORY   AXAEROBES. 

Spirillum  rugula. — Gives  rise  to  fecal  odor. 
Spirillum  amylifenim. — Acts  as  a  vigorous  ferment. 
Bacillus  buiyricus. — Gives  rise  to  much  gas. 

FACULTATIVE  ANAEROBES,  OB  AEROBES. 

liaciUus  putrificus  colt. — Decomposes  albuminous  substances, 
with  liberation  of  ammonia. 

Bacillus  mycoides.  proteus  vulgaris, — Produces  ammonia  from 
nitrogenous  matter  and  denitrification. 

Bacillus   fluorescens   putridus. — Produces   trimethylamine. 

Micrococcus  urecB. — Converts  urea  into  ammonium  carbonate. 

Bacillus  lactis  aerogenes. — Produces  carbon  dioxide  and  hydrogen. 

Bacillus  coli  communis. — Produces  gas,  cluL'fly  hydrogen. 

Bacillus  suMilis. — Rapidly  consumes  oxygen. 

Proteus  svJphureus. — Produces  hydrogen  sulphide  and  mercaptan. 

Bacillus  sulphureum^. — Liquefies  gelatin  and  casein  and  produces 
hydrogen  sulphide. 

In  addition,  several  other  species  of  bacteria  are  present  in  sew- 
age, the  action  of  which  is  not  definitely  known.  Of  disease-producing 
bacteria,  bacillus  cholera;,  bacillus  dysenteriffi  (Shiga),\  bacillus  ty- 
phosus, streptococci,  and  staphylococci  have  been  found. 

These  bacteria  produce  certain  changes  in  the  organic  matter, 
resolving  the  highly  complex  organic  molecules  into  simple  inorganic 
compounds. 

The  changes  taking  place  in  sewage  are  as  follows  (Rideal) ; — 


Table  XXVII. 


Initial 
TnTisient  aorobto  ohaiiRM 
by  the  oxygen    of    the 
water     (tnpply    rapidly 
paOBiog  to : 

First  Stage 

Anerobio  liqaefaotion  and 
prepsratioii  by  hydroly- 
■ifl. 


Substancea  dealt  with 


Urea,  Ammonia,  and  easily 
deoompoeable  matten. 


Albaminons  matters .  Cel- 
lulose and  fibre  Tats. 


CharacteriBlic  Prod  uc  I  a 


Soluble  nitrogennQB  com- 
pniinda.  Phenol  deriva- 
tives. Gasefl.  Ammo- 
nia. 


'  Seu-age  and  the  Bacterial  Purification  of  Sewage.    S.  Rideal,  1901. 
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Tablk  XXVII.— [  GmKatirf). 


Skconu  Staok 
Senii-oDerobic  breaking 
dutvn  of  the  intermedi- 
ate diaaolved  bodies. 

TniBD  Staob 
Complete  aerution:  nitri- 
tication. 


Amido  «>mpoiuids.  Fatty 
aciilfl.  IJiaeoLved  reai- 
duea.      I'heaolio  bcdiee. 


Ammonia     nnd    carbona- 


CtumcterliillQ  Prodncli 


Ammouia.  KItrilWs.  GawB- 


Qu'bon  dioxide,  water,  and 

nitratea. 


Based  on  these  principles,  various  methods  of  purification  of 
Bewage  havth  licen  Silopted. 

1.  Broad  Irripation.— This  method  ia  defined  Ijy  the  Royal  Com- 
mission  on  ilctrupolitan  St-wjig-e  DiR'harjje  as  "the  distribution  of 
wwage  over  a  Eargg  surface  of  ordinary  agricaltural  iand,  having  In 
view  a  masiinum  growth  of  vegetation  (cwnsistt^at  with  due  purifi- 
cation)  for  Ihf  nrimunt  of  ei'iviige  supplied.'" 

2.  Irrigation  with  Copious  trnderdrainage, — Tliis  method  is  de- 
fined as  "the  cooceotratioQ  of  tu'wagc,  at  short  inti^rralsj  on  an  area 
of  Bpccially-choBcn  porous  groimdj  as  Hriiall  as  will  aheorh  And  cleanae 
it ;  mit  excluding  vegetation,  but  making  tlie  produce  of  secondary  im- 
portance." 

3:  Sedimentation  or  Chemical  Precipitation,  Followed  by  Broad 
Irrigation  or  Filtration. —  In  Diss  eystem  the  sewage  is  precipitated 
by  lime  or  iron  -.ulpliate.  th<-'  precipitate  allowed  to  Settle,  and  tlio 
enperastent  liquid  is  dietributed  over  large  areas  of  land  or  made  to 
pass  through  sand  filters.  The  latter  method  ia  employed  auccessfully 
in  Worcefiter.  Mass.  However,  the  difficulty  of  disposing  of  the  sedi- 
ment, or  "sludge,"  is  quite  serious  and  greatly  impairs  the  utility  of 
the  evBtem. 

4.  Sterilization  by  Heat  and  Disinfection.— These  methods,  while 
no  dnuht  the  mofit  efficient,  arc  not  practical  on  a  large  scale. 

5,  Bacterial  Purification.— This  system,  otherwise  known  as  the 
"eeptie  tank"  method,  is  the  outcome  of  a  series  of  experiments  made 
since  1865,  which  proved  that  the  disintegration  and  final  purificfl- 
tion  of  sewage  are  due  to  the  action  of  niicro-orgrtniems.  In  1865,  Dr. 
A.  Mueller  wrote:  '"The  contents  of  sewage  are  chiefly  of  org&nic 
origin,  and  in  consequence  of  thia  an  active  process  of  dwomposifion 
takes  place  in  sf:wa;ic,  through  which  the  organic  matters  are  gradu- 
ally dissolved  into  mineral  matt(?r8j  or,  in  short,  are  iuiiicraUzi.fl.  and 
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thuB  become  fit  to  serve  as  food  for  plants.  To  the  superficial  obi^erver 
this  process  appears  to  be  a.  chemical  self- reduction ;  in  reality,  how- 
ever, it  18  chiefly  a  proce&a  of  diget^tion,  in  which  the  various — mostly 
microscopically  small— unirnal  and  vegetable  organisms  utilize  the 
organically  fixed  power  far  their  life  purposer^." 

The  "septic  tank"  is  merely  a  large  ceespoot  in  which  the  sew- 
age imdcrgoes  putrefactive  changes  brought  ahout  by  the  activity  of 
anaerobic  Ijacteria. 

'*The  septic  or  bacterial  tank  may  he  built  of  concrete,  brickj 
masonry,  or  wood,  and  it  may  be  covered  or  not,  though  a  light  cov- 
ering of  boards,  to  prevent  the  wind  and  rain  bteakiog  up  the  sur- 
face Scum,  may  be  advisable.  An  airtight  covering  ia  necefisary  only 
when  the  tank  is  located  in  a  portion  of  the  community  where  itfi 
odors  would  become  a  nuieance.  The  tanks  should  be  large  enough  to 
bold  the  sewage  of  20D0  persons  for  one  day,  or  about  d5,Q<">0  gallons. 
In  Uie  most  approved  tanks  there  are  two  compartments,  the  first 
tieing  about  tea  feet  deep  by  seven  feet  hmg  and  eightfeu  feet  wide 
and  known  as  the  'grit  chamber,'  as  it  ia  designed  to  receive  ttie  grit 
and  heavier  seUlings  from  tlie  sewage.  Into  this  the  crude  sewage  is 
led  by  two  inlet  pipes,  wiiieh  discharge  about  five  feet  beneath  the 
surface,  so  as  not  to  disturb  either  the  surface  crust  or  the  settled 
sediment.  From  this  first  chamber  the  contentB  flow  through  sub- 
merged openings  in  the  partition  wall  into  the  aocond  compartment, 
which  ift  about  seven  feet  deep,  aixty-five  feet  long,  and  of  the  same 
width  OS  the  first  The  flow  is  niaintained  at  a  nite  to  take  twenty- 
four  hours  from  entrance  to  exit-  The  elBueut  is  browni^  yellow 
in  color  and  more  or  lePe  offensive  in  odor, 

"In  the  septic  tnnk,  as  in  thi*  cesspool,  the  anaerohjc  or  putre- 
factive bacteria  are  the  active  agenls,  and  so  energetic  are  they  on  a 
warm  day  that  the  contents  of  the  tank  seem  fairly  to  boil,  though,  of 
course,  the  temperature  is  but  slightly  above  tliot  of  the  surronndiug 
air.  The  microbes  pcoetrati.'  the  solids  floating  in  the  aewage,  and 
their  gaeeous  products  accumulnte  in  such  volume  as  to  carry  the 
solids  to  the  surface  of  the  tankiige,  BOmetimea  with  sufficient  force  to 
project  them  tliroiigh  the  overlying  crust.  It  is  this  and  the  escap- 
ing gas  which  give  the  boiling  appearance  on  a  hot  day.  The  whole 
masa  iR  very  actively  at  Svork,'  and  the  proeesg  is  identical  with 
that  which  takea  place  in  a  jar  of  'working'  apple-hutter  or  pre- 
Berves  inRiifficienfly  cooked  or  insufficiently  supplied  with  cane  sugar. 
In  short,  the  process  ifl  one  of  fernin'ntation.  and  bv  it  40  to  60  per 
cent,  of  the  organic  mfltter  is  removed,  while  over  the  bottom  of  the 
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taak  accumulatee  the  small  percentage  of  'aeh'  or  mineral  matter 
originally  combined  in  tlic  ecwage,  aniountiug  to  a  deposit  of  some- 
thing over  a  foot  per  year.  Tho  gas  gcjierated  is  rich  iu  hydrocarbous 
and  may  Ijc  used  I'or  fuel  or  illumination." 

From  Ihe  "sqitic  tank"  the  BewagGj  which  ia  now  completely 
hydrolyzedj  ia  paesod  through  beds  of  either  hrokeu  brick,  cinders, 
citki'.  or  etono,  the  f^o-called  '"contact  bedsj"  nr  sand,  tn  whicli  the  term 
"filter-bed"  is  applied.  While  passing  through  these  beds,  the  re- 
mjjining  organic  impurities  are  oxidizwl  by  the  aerobic  bacteria. 

The  rate  of  filtration  is  about  500,000  gallons  per  acre  per  dav. 

The  rfiulting  etlhicnt  is  t-lear,  colorless,  practically  ndoHiess,  aftd 
practically  free  from  sewage  bacteria.  Such  an  efllueat  may  be  safely 
emptied  into  a  stream  without  danger  of  polluting  it. 

The  "septic  tank"  trealment  of  sewage  hus  be&n  also  employed 
for  the  purification  of  the  sewage  on  a  small  scale.  The  folloiring 
adaptation  is  recommended  by  the  Illinois  State  Board  of  Health'; — 

"This  plant  consists  of  two  tanks,  ihe  lirst  Ihe  septic  tank  proper; 
tlie  second,  a  diecharging  lank.  The  septic  tank  ia,  in  construction, 
practically  a  cistern  -t  feet  in  diameter  and  about  3  feet  deep.  The 
sewage  from  the  honse  entera  this  tank  through  a  tighlly  trapped 
pipe,  the  flow  from  the  ordinary  household  preventing  the  back-flow 
of  air.  Across  the  center  of  the  tank  ie  a  wall,  which  divides  it  inw 
two  chambers  of  equal  size.  The  height  of  thia  wall  is  exactly  to  tlie 
point  of  outflow, 

■"The  seivape  from  the  house  enters  the  ftrflt  chamber  of  the  septic 
tank  with  considerable  force,  causing  some  disturbance  of  the  con- 
tents. The  fl,ow  over  the  dividing  wall  into  the  second  rhatnber,  how- 
ever, is  even  and  slow,  ao  that  the  conti?nts  (»f  the  second  ehamber  are 
not  disturbed,  and  the  flocculpnt  matter  setties  readily  to  the  bottom. 

"The  baoteriaS  action  on  the  contents  of  this  tank  i&  often  so 
complete  that  Ihere  is  nn  apprecinble  residue  or  sludge,  and  in  this 
case  the  lank  will  rarely  if  ever  have  to  be  cleaned  out,  In  some 
instances,  however,  the  tank  will  require  occas;ional  cleaning.  The 
sludge  from  a  well-cons'trucled  tank  is  not  ofTenRive.  and  may  be  dia- 
pofied  of  without  difficulty. 

"The  flewage  ie  carried  into  the  di.^charging  chamber  (which  is 
a  ciptem  fi  feet  in  diameter  and  about  4  feel  in  depth),  through  a 
deeply  (rapped  pipe.  The  secnud  or  discharging  lank  should  be  of 
Eufficient  eize  to  hold  the  overflow  from  the  ecptic  tank  for  a  period 


■  Bull.  No.  2.  IttOO. 
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of  12  to  24  hours.  At  the  bottom  of  the  discharging  tank  la  an 
automatic  Biphon,  which  is  opened  automatically  when  the  effluent 
reaches  a  certain  height  in  the  tank  or  chamber — a  height  of  about 
2'/,  feet  Through  this  siphon  the  contents  of  the  chamber  will  pass 
in  a  ver;  few  moments,  at  which  time  the  siphon  will  automatically 
close  and  the  chamber  will  again  refill. 

**From  the  siphon,  a  pipe  conducts  the  effluent  to  the  place  of 
discharge,  usually  on  a  lawn,  or  in  a  pasture  or  field. 

"The  effluent  is  usually  entirely  without  odor  and  is  inoffensive 
in  every  way.  It  may  be  discharged  upon  a  lawn,  provided  the  lawn 
is  well  imder-tiled  and  drained,  or  it  may  be  emptied  into  any  stream, 
provided  the  water  from  the  stream  is  not  used  for  drinking  purposes. 
While  it  is  true  that  raw  sewage  is  frequently  directed  into  streams 
whose  water  is  used  for  domestic  purposes,  it  is  contrary  to  the  policy 
of  the  State  Board  of  Health  to  sanction  even  the  discharge  of  this 
comparatively  harmless  effluent  into  such  streams." 

A  number  of  small  septic  tank  disposal  plants  have  been  con- 
structed in  the  vicinity  of  Wilmington,  Del.,  for  the  disposal  of  the 
sewage  from  large  residences.  The  results  have  proved  quite  satis- 
factory. 

Oflrbag^. — By  garbage  is  meant  refuse  from  the  kitchen.  This 
should  be  collected  in  air-tight  receptacles  and  frequently  removed  for 
final  disposal.  The  latter  may  be  eifected  either  by  feeding  the 
garbage  to  hogs  or  cremation.  While  cremation  is  the  more  expen- 
sive of  the  two  processes,  it  is  also  the  more  sanitary  and  should  be 
preferred  on  that  account. 
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REMOVAL  OF  SEWAGE. 

Vi~hy  muat  arrnngprn^ntB  \w  made  in  all  Urge  communitiM  for  the  re- 
mKVHl  of  sewage?  To  wlint,  di>  the  cirg'unic  coniHliluenta  uf  aewagt  give  rise, 
and  whn.t  i>i  the  eifect  upon  healUi  of  the  cantinued  iiihaUliun  of  the^  priHl- 
iictsT  How  else  may  tlie  iiapreifnalitiii  of  the  noil  with  sewmge  ^dttDger 
health  T  UTiat,  then,  i3  Ihe  objetrt  of  any  ayutera  of  sewage  removal  t  Wliat 
will  likely  govern  the  cluolee  and  aJdptiOn  Of  a  sewage- removfti  system  by  any 
cumnmuityT 

What  diffepfent  Systems  are  in  use  at  the  present  timel  Wliieh  of  tlieaa 
JH  th«  u'urKt  H.ni]  [iiusii  uiiHanitiiry  ?  In  cn.s«  llii'  piiv}'  synt^m  U  to  be  ooib-' 
Kid'rr^i],  ivlint  OQTidUinri»  HhuikM  \m-  im^iotod  upon!  IIow  may  u  pHvy  hv  ven- 
tilfttM^  A\'hy  Bliiiultl  II  jn'ivy  imt  Ik*  Iwutcil  in  a  felliir  nor  1()«  u«ir  tlvo  hoiirwT 
What  subMbinc'i's  riiuy  lie  used  lu  d£*ijdi>ri£p  (iip  I'liiili^ntit  of  |>riYj--viiiiUs,  urd 
how?  Are  dwjJorizers  always  di!)iiift>i'tnnlA,  niid  is  the  dangiT  net-e-isarily 
rciniire*)  when  the  odor  is  <leetrf>yMl7  ITow  often  ehoitld  privy-vatiUit  be 
emjiLindl  How  may  this  lie  done  without  ofTeniw  to  the  senaeaT  What  are 
the  grave  objpclionH  to  the  midden  or  shalltuv-pit  nvHt«m,  and  to  digging  the 
viiiilt  or  vedS'poo]  to  the  level  of  the  ground-water  T 

What  is  meHnt  by  the  Horhdal*  or  pail-closet  ayatnnT  Wliat  are  soini 
of  ila  Btlviinlfijiiei'!  Whnt  cnn  he  said  of  i(a  pRlency  for  large  i^oiiMtiuniti<?>»  Hnil 
for  the  economy  of  ndminii'triit.iiJiiT  What  is  an  earth-eluset,  and  upoTi  what 
doea  its  tfficacy  de]jeiid!     \\'\mt  uTt>  some  nf  its  advantngi-H? 

Describe  the  pnetimattc  Bystem  of  Lierniir.  Haa  it  apparently  been  Astia- 
factory  in  ita  workings?     What  other  aystema  have  eaiploycd  the  pneumatic 

prineiple,  an4  wiUi  wliat  Huoceeel 

Wliat  do  we  mean  by  the  wator-earriage  aystem  of  a«weragr  T  What  two 
ay<it4>iDH  RTP  embrnc^^d  midir  this  lii-iid!"  Wia(  i*  the  liistinption  hetwcen  the 
twoT  Wliii'h  i»  in  moat  iM^mnmn  ii«el  Whtit  muftt  be  tlic  slzi."  of  the  sewpra  id 
the  eombinod  syatem.  and  what  are  the  conan^quent  objections!  Why  does 
the  Kepurnte  eyatem  soom  the  lietter!  De^tcriliB  the  lattot  in  detail.  What 
governs  the  size  of  the  drnina  in  tEie  eepurate  gysteniT  How  ia  thio  syBtrm 
kept  tlMti  Hiid  free  friim  nbfllniflionT  Tlnw  i«  it  to  be  ventilnted?  How  doefl 
it  differ  in  tlii*  rf^prt  from  tlip  eonditnrd  system T  IMmt  are  sOmf  of  the 
especial  points  to  be  olineiriid  in  the  i-nnntmetion  T  Wlint  may  he  Rfiid  n*  to 
wwt  of  eonstruction  and  aa  In  the  iiltiirate  disposal  of  the  upwuffel  Why 
■hoiild  sewers  not  be  employed  to  dmin  the  aubaoilT    How  may  this  be  done! 

What  does  the  e^tnbli'jhmeiit  of  a  aewerape  ayntL'm  preaiippnspT  If 
plenty  nf  water  cnnnot  be  hudi,  what  Bysteni  of  sewage  removal  should  be 
Adopted  T 
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In  what  way  may  we  finally  dispOBe  of  the  aewnge?  A\Tint  are  the  objec- 
tions to  discharging  it  into  running  atreani:)?  How  will  it  be  liiially  disposed 
of  in  Buch  a  stream?  What  in  meant  by  tlie  irrigation,  the  aub-irrigation,  and 
the  filtration  methods  T  What  becomes  of  the  organic  mutter  of  the  sewage 
in  each  case?  What  of  the  sewage  water?  Wliat  sort  of  soil  is  needed  for 
the  irrigation  method?  What  can  be  tuiid  of  the  disposal  of  sewage  and 
garbage  by  cremation?  What  chemicals  arc  used  for  the  precipitation  of 
sewage?  What  action  have  bacteria  on  sewage?  What  is  the  septic  tank 
method  of  purification  of  sewage?  How  may  this  method  be  used  on  a  small 
scale?    How  should  garbage  l>e  dittposed  of? 


CHAPTER  VI. 

CONSTRUCTION  OF  HABITATIONS, 

The  importance  of  yljserviEg  the  prmeiplea  of  hygiene  in  the 
cQiistructiou  of  liabJtaticitis  foi'  liuiiian  btnugB  if>  not  Bullicieutly  appri> 
ciatcd  by  the  pub'ic.  Architects  ami  buihlurs  tliem3Blvi.'a  have  not 
kept  pace  with  the  sanitarian  in  the  study  of  the  conditions  neccaeary 
to  be  ohsPi'verl  in  liiiihlinrr  a  (Iwelling-houfe  wbieh  eliall  answer  the 
requirniuunta  of  satiitiiry  science. 

In  an  investigatinn  conducted  by  Dr.  Villem^'  it  was  found  thnt 
in  Fmnce,  frnm  18:H  tn  ISST,  of  the  inhnbit;ints  of  arrnodisppinents 
fontuining-  7  per  cent,  of  bailly-constructi'd  dwetlingB,  1  piTSon  mit 
of  every  72  died;  of  the  inhabitants  of  arrondisscments  containing 
2'i  p(?r  cent,  nf  l»ad!_v-constriJL'tcil  dwulHngfl,  1  ont  of  t)5  died;  while 
of  tlic  itihahitants  of  Mrmndisseiiients  containing  38  per  cent,  ot 
badly-constructed  dwellitigs,  1  out  of  every  45  died, 

Inspparnli^e  from  the  qucslion  of  Itie-  defective  cotietruction  of 
divellingB  is  that  of  overcrowding  in  cilice,  because  the  most  crowded 
portions  of  a  city  are  at  the  same  tirae  those  in  which  tlie  conetmction 
of  dwellings  ip  most  defective  from  a  hygienic  standpoint.  The  fol- 
lowing tEibles  ?how  the  relations  of  the  death-rate  to  dt-nsily  of  popu- 
lation in  various  large  cities  of  Europe,  and  also  the  relationfi  belween 
overcrowding  in  dwellings  and  tlie  mortality  from  cuntagioue  dis- 
eases : — 

Table  XXVIII. 
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In  Glasyuw,  the  death-rate  Id  apartments  with  1.31  occupants 
ia  21.7  per  UlOil,  while  in  tipiirtinouts  with  2.05  cxTupauts  the  rate  is 
28.ti  pur  100(1. 

In  Buda-I'eetli,  iu  1S72-T3,  it  was  found  that  out  of  every  100 
deaths  from  all  euusua  lliere  were,  from  conta'^ioua  dlseasea;— 


20  deaths  in  dw«lliii)r3  with  L  tu     2  per^cma  in  vucU  room. 

2»       "      "          "            ■'  a   "     5        •'        ••      •■        " 

32       "      "          "            "  a   "    10       " 

19         "  over  10         "          "       "          " 

Dr.  Jose  A.  de  hs  Rioa  gives  the  foElowing  statistics,  bearing 
upna  the  mortality  of  t-holera,  in  relation  to  the  nurnher  of  piTeocs 
uttnipyiug  one  room  when  attai-ked  by  it: — 

Of  10,000  persons  attacked  by  cholera,  aiid  living  1  person  to  the 
room,  68  died. 

Of  lO,00t>  persons  nltackcd  hy  diolcrfl^  from  1  to  2  to  the  room, 
131  died. 

or  10,000  persons  attacked  by  cholera,  living  3  to  4  to  the  room. 
ai&  dief]. 

Of  10,non  peraons  Attacked  by  cholera,  living  4  or  more  to  the 
room,  327  died. 

These  fijuires  sliow  vory  clearly  the  vital  iraportsnce  of  the  appli- 
cation of  aitnitury  laws  in  the  construction  and  oucupatioD  of  dwell- 

The  dircrt  rehition  of  overcrowding  to  palmonary  tuWrculosis 
las  been  finidy  estiddiflied  by  rew^nt  statistics,  Not  odIv  do  the 
absence  of  light,  air,  and  Bunahine  usually  found  in  overcrowded  tene- 
ments favor  the  lonp;  life  of  the  tubercle  Imcillus,  but  the  aggregntinii 
of  people,  many  of  whom  are  tiibiCreiilous,  tends  to  a  rapid  diasemi- 
Ration  of  the  dieeaw.  The  tiiherculosie  problem  will  never  be  satiB- 
fnetnrily  Polved  so  long  as  tlie  housing  of  the  poor  will  remain  in  the 
wretfhcd  condition  in  which  we  sw  it  to-day  in  large  cities. 

Another  curious  and  suggestive  point  la  presented  by  aome  statis- 
tical researches  on  the  inorhility  of  Berlin,  in  regard  to  the  death- 
rate  among  )>er^(:m3  living  in  different  stories  of  boused.  It  was 
found,  for  example,  that  the  mortality  in  fourth-story  dwellings  is 
jiglicT  than  in  the  Inwer  stories.  Even  basement  dwellings  furnitib 
lower  death-rate.  Still-births,  especially,  occur  in  a  larger  propor- 
tion^ among  the  occupants  of  the  upper  etorioa  of  housea.  Thia  may 
be  expkined  by  the  unfavorable  effects  of  frequent  stair-climbing, 
efipeci&lly  on  pregnant  woniea. 


194 


TEXTBOOK  OF  HYGIENE. 


It  is  in  the  death-rate  among  voung  children  that  the  effei'ts-  of 
OTercrowding  and  misniiilary  coiistrucliiDii  of  dwellings  are  i-specially 
manifeet.  The  mortality  returua  from  all  thu  large  cities  of  the  world 
give  mournful  evidences  of  this  every  suinraer. 

T]ie  researchfB  of  Dr.  II.  1.  Bow-diteli  upon  soil-wetness,  to  which 
reference  has  already  been  made  iu  a  previoua  chapter,  show  eonelu- 
Bively  that  pereons  living  in  houses  situated  upon  or  near  land  htibit- 
ually  or  excessively  wet,  are  cBpecially  prone  to  be  attflcke<l  by  pul- 
monary consiniiption.  Dr.  Buchanan"  has  corroborated  the  troth  of 
Dr.  Bowditth'a  obpervations  by  showing,  from  the  records  of  a  num- 
ber of  citit'3  &d(l  towns  of  Greiit  Britain,  that,  with  the  intfodiiclirtn. 
of  a  good  drainage  eVBtenij  bringing  about  a  depreaaion  and  uniformity 
of  Ipvel  of  the  ground-wftter,  the  inortality  from  t^onaimiption  and 
other  diseases  very  markedly  diminisln-d.  The  fciili'wing  talile,  show- 
ing the  proportionate  amount  of  this  dimiflUtioHj  te  abridged  from  the 
official  reports'; — 
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The  following  mu&t  be  taken  into  account  in  buihling  a  house  in 
accordance  with  sanitary  principles: — 


I.    SITE. 


The  buiiding-eite   should   be   protected    against   violent   winda. 
although  a  free  circulation  of  air  alt  around  the  house  must  be  re- 


•Klnlli  ond  Tenth  Rtportu  nf  tlie  Rinlicnl  offi<'iT  to  thp  frivy  Councfl. 
'Sanitary  £nginf«ring.  Knldwin  IjHthnrn.  p.  2.     Chica^,  IR77- 
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cnretJ.  Close  proximity  to  ceineteriLS,  marfllius,  and  injurioua  Kianu- 
facturing  efitablishments  or  induatriieB  must  be  avoided  if  po9sil)k'.  A 
reqitisile  of  the  highest  iniportauce  is  the  ability  lo  command  an 
abundant  supply  of  pure  water  for  drinking  and  other  purposes.  A 
neglect  of  this  precaution  will  be  sure  to  result  to  the  Bei'ious  incon- 
venience, if  not  detriment,  of  the  occiipants  of  the  boMe. 


II.    CHARACTER  OF  THE  SOIL. 

The  soil  should  be  porous  and  free  from  decomposing  aniinal  or 
vegetable  remains,  or  excreta  of  rnan  or  auiiiials.  It  should  be  freely 
jwrmeable  to  air  and  water,  end  tlie  highest  level  of  the  ground-water 
shoidd  never  approach  nearer  than  3  metres  to  the  surface.  The  fluc- 
tuations of  the  ground-water  level  should  be  limited.  In  this 
connection,  attention  is  again  called  to  the  aphorism  of  Dr,  De- 
Cbauniont* 

It  is  impossible  to  eay  positively  that  any  kind  of  soil  is  either 
healthy  or  unheaithy,  merely  from  a  knowledge  of  its  geological  char- 
acters. The  accidental  modifying  conditiona  above  referred  to,  viz., 
organic  impiiritieB,  moiBturCj  the  level  and  fluctuations  of  the  ground- 
water, are  of  much  greater  importance  than  mere  geological  formation. 
The  Cate  Pr.  Parkes.  however,  regarded  the  geological  stnicture  and 
conformation  as  of  no  little  importance,  and  Bummarizcd  the  sani- 
tary rchititms  of  soils,  vnrifiusly  constituted,  as  follows": — 

"1.  The  G-ranitic,  Uetamorphic,  and  Trap  Eocks.— Sites  on  thene 
formations  are  usually  healthy;  the  dope  is  great,  water  runs  off 
readily;  the  air  is  comparatively  dry;  vegetation  is  not  exceaaive; 
marshes  and  nutlaria  are  comparatively  infrequent;  and  few  ira- 
p«ritTes  pass  into  the  drinking- water. 

"When  these  rucks  have  been  weathered  and  disintegrated  they 
are  supposed  to  be  unhealthy.  Such  eoil  ia  absorbent  of  water;  and 
the  disintegrated  granite  of  Hong  Kong  is  said  to  be  rapidly  per- 
nieatLii  by  a  fungus;  but  evidence  as  to  the  effect  of  disintegrated 
granite  or  trap  is  really  wanting. 

**In  Brazil  the  syenite  becomes  rapidly  coated  with  a  dark  sub- 
stance and  lonkg  like  phimhflgo,  and  the  tmlians  believe  this  gives 
rise  to  'calentura'  or  fevers.  The  dark  granitoid,  or  njetamorpbic  trap. 
or  homblendic  rocks  in  Mysore  are  also  said  to  cause  periodic  fevers; 
and   iron   homhlende,  especially,  was  confirmed  by   Dr.   HejTie,   uf 


'Chwpter  !v.  p,  110, 

'Prarticfil  Hygiene   ftth  eil,.  vol,  i,  p.  SfiPr 
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MfldruB,  to  be  dangerous  ia  this  respect.  But  tlie  obaervatiionB  of 
Hicliter  qo  eimilar  roclie  in  Saxony,  and  the  fact  timt  atatione  on  the 
lower  ^piirs  of  the  Himalayas  on  s\ich  rocks  are  quite  healthy,  o^^atire 
HeyiK''a  upininn. 

"  2.  The  Clay  Slate. — These  roeka  precisely  reBemble  the  granite 
anfl  pninitnid  furniationa  in  their  eifecte  nn  Iitalth.  Tliey  havu  usu- 
ally much  flkipp,  are  very  impermeable,  vegetation  13  scanty,  and 
notliiiig  ia  aildcul  to  air  or  drinking-water. 

"They  are  consequently  healthy.  Water,  however,  is  often  scflree, 
and  as  to  the  granite  diatrieta,  there  are  swollen  brooks  during  rain, 
and  dry  water-com'ses  at  other  times,  swelling  rapidly  after  rains. 

"  3.  The  Limestone  and  Magneaium  Limestone  Rocks. — These  so 
far  re8etnh]<?  (he  fyrnier  that  tliei'e  )i>  a  guod  diL'al  of  slupi?  iind  rapid 
passing  off  of  water.  Marshes,  boweirer,  are  more  common,  and  may 
exist  at  great  heights.  In  that  case,  the  marsh  is  probably  fed  with 
water  from  some  of  the  large  cavities  which  in  the  cuitrse  of  ageB 
betrome  boHnwed  out  in  the  limealone  rocks  by  the  carbonic  acid  in  the 
rain,  and  form  reservoirs  of  water 

"The  drinking-water  is  hard,  sparkling,  and  clear.  Of  the 
variouB  kinda  of  linieatone,  the  hard  oolite  la  best  and  magnesium  is 
worst;  aud  it  is  desirable  not  to  put  stations  on  magnesium  limestone 
if  it  can  be  avoided. 

"4.  The  Chalk.— The  ehalk,  when  mixed  with  day,  and  perme- 
able, fonns  a  very  healthy  soil.  The  air  is  pure^  aud  the  water, 
though  charged  With  ealcium  carbonate,  is  clear,  sparkling,  and 
pleasant.  Goitre  is  not  nearly  so  coium»u,  nor  apparently  calculus, 
as  in  the  limestone  districtB, 

"If  the  chalk  be  marly,  it  becomes  impermeable,  and  ia  then 
often  damp  and  cold.  The  llower  parta  uf  the  chMlk,  whJch  are 
underlaid  by  gault  clay,  and  which  also  receive  the  drainage  of  the 
parts  above,  are  often  very  malarious;  and  in  America  some  of  tbe 
moat  marshy  districts  are  in  the  chalk. 

"S.  The  Sandstones. — The  permeable  sandstones  are  very  hesHhv; 
both  soil  and  air  arc  dry;  the  drinking-water  is,  however,  sometiines 
impure.  If  the  sand  be  mixed  with  much  clay,  or  if  clay  undL^rlies 
a  shallow  sand-Tock,  the  e^ite  ia  jsometimc«  damp, 

"The  hard  tiiillgtone-grit  formations  are  very  healthy,  and  their 
conditions  resemble  those  of  granite. 

"6.  OravtU  of  any  depth  are  always  healthy,  except  when  they 
ere  much  below  the  general  tmrface.  and  water  rieeB  through  them. 
Ornvel  hillocks  are  the  healthiest  of  all  aites,  and  the  water,  which 
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often  flows  out  in  epringa  near  the  base,  being  held  up  hy  the  unJer- 
lying  cIhj",  is  very  pure. 

^'7.  Bandft. — There  are  both  healthy  and  unhealthy  sanclR.  The 
healthy  are  the  puri?  san<l9,  which  coutain  no  organic  matter,  and  are 
of  considpTubte  depth.  The  air  is  pure,  and  so  is  oflcn  the  drinking- 
watpr,  Boroetimea  the  drirtking-water  cdntoins  enough  iron  to  be- 
come Iiard.  and  even  clialyWate.  Tlie  unhealtliy  sands  are  those 
which,  like  the  subsoil  of  tlie  Landes^,  iu  sqiuthwost  France,  are  com- 
posed of  Bilieious  partit'les  (and  some  iron)  he'd  together  by  a  vege- 
table sediment. 

"In  other  oisefl  sand  is  unhealthy  from  ■underlying  rlay  or 
laterite  near  the  Burfare,  or  from  being  so  placed  that  water  rises 
through  its  permeable  soil  from  higher  levels.  Water  may  then  be 
found  within  .I  or  4  feet  of  the  surface;  and  in  this  ease  the  sand 
is  tinhealthv  and  often  malarious.  Impurities  are  retained  in  it  and 
eftluvia  traverse  it. 

"In  a  third  class  of  cases  the  sands  are  unhealthy  because  they 
contain  sohible  niineral  mutter.  Many  sands  (as,  for  examplt;,  in 
tlie  Punjab)  contain  magneaiuni  carbonate  and  linie-sults,  as  ivell  as 
palts  of  the  alkalicB.  The  drinliing-watcr  may  thus  contain  large 
quantities  of  8fnJium  chlnride,  sodium  carbonate,  and  even  lime  and 
magnesian  Falls  and  iron.  "Without  exaniinaliun  tif  the  water  it  is 
impossible  to  detect  1hes<'  point.s. 

"  8.  Clay,  Dense  Karls,  and  AllHTial  SoiU  Qenerally. — These 
are  always  regarded  with  suspicion.  Water  neither  runs  off  nor  runs 
through;  the  air  is  niriist ;  timrslies  Ate  conimon :  tlip  composition  of 
the  water  varies,  l>yt  it  is  often  impure  witli  lime  and  B<tda  suits.  In 
alluvial  soils  there  are  often  alterations  of  thin  strata  of  sand,  and 
sandy,  impermeable  clay.  Much  vegetabie  matter  ia  often  mixed  with 
this,  and  air  and  water  are  both  impure. 

"The  deltas  of  great  rivers  present  these  alluvial  characters  in 
the  highest  degree,  and  should  not  be  chosen  for  fiites.  Jf  they  must 
be  taken,  only  the  most  (honvugh  drainage  can  make  them  healthy. 
H  is  astonishing,  however,  what  good  can  he  effected  by  the  drain- 
age of  even  a  sniiill  area,  qnite  insufficient  to  affect  the  general  atmos- 
phere of  the  place;  this  shows  that  it  is  the  local  dampness  and  the 
eflluvia  which  are  the  moat  hurtful, 

"9.  Cultivated  Soils.— Well-cultivated  soils  nrv  c.ft"n  healthy; 
nor  at  pre?cnt  has  it  been  prmcd  lh:]t  the  use  of  manure  U  hurtful. 
Irrigated  lands,  and  i/epecially  rice-fields,  which  not  only  give  a  great 
BTurface  for  evaporation,  but  also  send  np  organic  matter  into  the  air. 
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are  hurtful.  In  Northern  Italy,  where  there  ie  a  very  perfect  eys- 
tem  of  irrigation,  the  rice-grounds  are  ordered  to  be  kept  14  kilo- 
metres (8:7  miles)  from  the  chief  cities,  9  kilometTes  ^5.0  miles) 
from  the  leseer  cities  nnd  the  forts,  and  1  kilonipti-e  (1004  yardfi)  from 
the  Gmaller  towiis.  In  the  rice  countries  of  India  [and  America] 
this  point  should  not  he  overlooked." 

Where  a  wet,  inipormeable,  or  impure  soil  ninst,  of  neceB&ity, 
be  ehq&en  aa  6.  building-s^te,  it  should  be  thoroughly  drained.  Tiie 
miniTnum  depth  at  wliich  drains  are  laid  should  be  not  ]e?a  than  1'/, 
nielres  below  the  floor  of  the  ce-tlar  or  basement.  Such  a  boU  ehouM 
be  covered  with  a  thick,  impervious  layer  of  Mphaltum  or  similar 
cement  under  the  houBc,  in  order  to  prevent  the  aspiration  of  the  pol- 
luted ground-air  into  the  building. 

It  is  a  frei^ucnt  custom  in  citiea  to  flU  in  irregularities  of  the 
huilding-site  with  street -swecpingg  and  gurbage,  which  always  con- 
tain large  quantities  of  decomposing  organic  matters.  This  is  a 
gross  violation  of  the  plainest  principles  of  hygiene.  It  h  almost 
equally  reprehensible  to  use  such  decaying  or  putrefying  organic  mate- 
rial for  the  purpose  of  grading  Streets  or  aidewallis  in  cities  alid 
towuB."  It  ahould  be  Hie  constant  endearor  of  all  sanitary  authoritiefl 
to  prevent  pollution  of  the  &oil  as  much  as  possible  in  villages, 
towuB,  and  eitieEi. 

Where  houses  are  built  on  the  declivity  of  a  hill,  the  upper  wail 
should  not  be  built  directly  against  the  ground,  as  it  wi>uld  lund  t<> 
keep  the  wall  darup.  A  vacant  space  ehould  be  left  between  the  wall 
and  the  ground  to  permit  free  access  of  air  and  light. 

In  addition  to,  or  in  default  of,  drainage,  the  dryness  of  soil 
can  be  promoletl  by  rapidly-growing  plants,  which  absorb  water  frotn 
the  aoil  and  give  it  nut  to  the  air.  The  sunflower  end  the  eucalyptus 
tree  are  the  most  available  for  this  purpose. 

lit.    THE  MATERIAL  OF  WHICH  THE  HOUSE  IS  BUILT. 

The  nature  of  the  most  appropriate  building  material  depends 
upon  BO  many  collateral  circumstances  that  deliDite  rules  cannot  be 
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'Ihirinji;  the  very  fnhtl  epidemi'T  of  yellow  fever  in  KTnw  Orleana.,  In  18TB, 
it  wflH  aaocrininpfl  tliiit  n  iHmtrnclor  for  etrretwork  used  the  ((arbage  and 
atrect-flcrapinpi  In  priuli'  tfii?  brd  of  the  s-trpctfi.  Evon  thouph  in  this  ca^e  it 
may  not  hn.vi>  intcnHiMi?*]  llie  ujiidcmic  in  tii^se  Incitlities,  the  practirw  U  tm 
mntrnry  to  the  simplf»t  winitary  I»w'i3  thjit  It  sliouli)  nnwhern  hv  tokriited. 
Tlie  nuthor  in  awnrp,  howpvrr.  thiit  (hp  "raRfip-grmmd"  rrf  ncurly  evirn  city 
in  this  rountry  i*  fMiinjmapd  Inrgi'ly  o(  jnst  sm?h  mntfrinl.  All"  eanitariuia 
should  protest  n^iin^t  a  contiimnncn  of  lliiH  pernicious  practice. 
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laid  down.  Aa  a  general  rule,  moileratelj  hard  Imrned  brick  is  tlie 
most  serviceable  and  available  material.  It  is  easily  perniL^alile  by  tlie 
air,  and  so  permitB  natural  ventilation  tlinrngh  the  walls,  unless  thia  is 
prevented  by  other  means.  It  does  not  absorb  and  hold  water  readily; 
liencc,  damp  walls  are  infrequent  if  brick  ia  used.  It  is  probably,  of 
alt  building  niflterial,  the  most  durable.  On  accnunt  of  its  porosity 
a  brick  wail  is  3  poor  conduetor  of  heat.  It  tberefoiv  prevents  the 
rapid  cooling  of  ff  room  ia  cold  wealbyr.  and  likewise  retards  the 
heating  of  the  inside  air  from  withont  in  summer.  Another  very 
great  advantage  ia  its  resistance  to  a  very  hijrb  duj^ree  of  heat,  briek 
heing  probably  more  nearly  fire-proof  than  any  other  building  mate- 
rial. 

Tn  hot  climates  lifjbt  wooden  buildings  are  advantageoua  because 
they  cool  off  very  rapidly  nflor  1!ie  snn  baa  disiippcared.  On  account 
of  the  numerous  joints  and  fiBBurea  in  a  frame  building,  natural  ven- 
tilation  goes  on  very  readily  and   to  a   considerable  extent. 

Next  to  brick,  granite,  marble,  and  sandstone  are  the  most  ser- 
riceable  building  materials.  Very  porous  eandatooe  ie,  however,  not 
very  durable  in  cold  cHmatcB.  as  (be  stone  absorbs  large  <|uantities  of 
watiir,  wliich,  in  conscquetice  of  the  expansion  accompanying  the  act 
of  freezing,  produces  a  gradual  but  progresBive  disintegration.  Ee- 
cently.  concrete  has  been  succcpefully  employed  as  a  building  material. 

The  application  of  paint  to  ibe  walls,  either  within  or  without, 
almost  completely  checks  the  transpiration  of  air  through  the  walls, 
thus  limiting  natural  ventilation.  Calcimining,  on  the  other  hand, 
offers  very  tittle  obatruction  to  the  passago  of  nir.  Wall-paper  is 
alwut  midway  behs'een  paint  and  lime-ooatlng  in  its  obstructive  effect 
on  atmospheric  transpiration. 

Kewly-built  houses  should  not  be  occupied  until  the  walla  have 
become  dry.  Moisture  in  the  walla  is  probably  a  not  infrequent  source 
of  ill  health;  it  offers  favorable  conditions  for  the  development  of 
fungi  (possibly  diecase-ptTmB-),  and  hy  filling  up  the  pores  of  ibe 
material  of  which  the  walls  are  composed,  prevents  the  free  tranfipira*- 
tion  of  air  llirough  thorn. 

Moisture  of  the  wqIIb  is  sometimes  due  to  the  ascent  of  the  water 
from  tlic  soil  by  rapi5!ary  atlraclion.  Thia  can  be  prevented  by  inter- 
posing an  impervious  layer  of  slate  in  the  foundntion-watl. 

Where  the  moisture  is  due  to  the  rain  beating  against  the  nut- 
aide  walls,  and  thus  saturating  them  if  corapofled  of  porous  matcnala, 
a  thorough  external  coating  of  impervioqg  paint  will  prove  a  good 
remedv. 
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IV.    INTERIOR  ARRANQEMENTS. 


A.  Size  of  Sooms,  and  TentilBtuigf  and  Heating  Arrangements. — 
Tlie  roDtriB  in  flweHing-hoiises  should  never  he  nmlcr  2'/^  metres  in 
height  from  floor  to  ceiling.  In  sleepiiig-Tooms  tlie  initial  air-space 
sliould  never  be  less  than  35  cubic  metres  for  $duUs,  and  25  cubic 
metres  for  chikiroa  undiT  10  years  of  age.  ProTisirin  must  be  mudc 
for  chiingiag  tills  air  eiilficiently  often  to  maintain  it  at  its  etandnrd 
of  purity;  i.e.,  Ipbb  than  7  parts  of  carbon  dioxide  p^r  10,000.  The 
diptiiilfl  for  acfoniplisliing  Eiiia  will  v«ry  with  tlio  architect's  (dpsigns, 
the  material  of  which  the  hiuse  i»  cnnBtructed,  the  clirnate,  and  the 
season.  The  principles  laid  down  in  tlio  section  on  ventilation 
ff'hapter  1)  should  be  adheri?d  to.  In  cold  weather  the  air  should 
be  warned,  either  before  its  entrance  into  the  room'  or  afterward,  by 
stove  or  fire-place.  Galton's  jacketed  stove,  or  fire-plfice,  seems  tn 
answer  this  juirpase  admirnljly.  The  details  of  the  heating  apparjitus 
murt  be  left  to  individual  taste,  or  other  eircumBtances,  It  may  be 
noted,  however,  in  pasaing^,  that  llie  prevailing  method  of  heatinir 
houHfB  hy  means  of  hot  air  is  nhjecliuiiable  for  varioiia  reasons  t 
partly,  becauae  the  air  is  usually  too  dry  to  be  comfortahle  to  the 
reepiratory  organs;  partly,  because  organip  matter  ta  frequently  pres- 
ent in  large  proportions,  and  givfs  the  air  an  nifcneive  odor  wlion  the 
degree  of  heat  is  high  enough  to  seoreh  the  organic  matter.  Both  these 
objeetiouB  are,  however,  removable;  tlie  firat  hy  keeping  a  vessel  of 
Wfiter  eonstantly  in  the  furnace,  bo  that  the  hot  air  can  take  Up  a  suffi- 
cient proportion  of  vapor  in  passing  through,  and,  the  second,  by 
having  the  furnace  made  large  enough  bo  fhit  the  temperature  need 
never  be  raiseil  to  a  Very  high  degree.  Heating  by  hot  water  or 
steam  is  preferable  to  the  hot-air  furnace.  Uoth  of  these  methods 
are,  however,  more  espenFive  to   install. 

Where  special  ventilating  arrangements  are  necesiBary,  air-inlets 
niay  be  inserted  at  appropriate  points  in  the  wallfl  of  the  room,  fac- 
ing toward  the  air.  A  airnple  arrangement  19  that  known  aa  the 
Bury  Ventilator,  shown  in  Figs.  14  and  15.  It  coiiHista  of  a  wooden 
block  interpoeed  between  the  bottom  of  the  lower  window-sash  and 
the  window-frame.  The  air  passes  into  tlic  room  through  the  open- 
ings in  the  block,  as  shown  in  the  illuatration.  The  separation  of  the 
upper  and  lower  saahes,  when  the  ventilator  is  in  plaee^  also  addg 
to  the  efficiency  of  the  ventilation,  as  the  air  paasea  in  through  the 
space  po  formed. 
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A  cheaper  ypntilatur  cao  be  ma<le  hy  simj»!v   laukjiif!:  a  strip 

of  canviis,  bin'k'rs."  buuni,  or  raanilla  ])upt.'r.  '^Cl  lo  -ij  wiitinielroa  wide, 

the  lott-er  |K)rtiun  uf  the  wini low- frame,  and  tlit'ii  raising  the 


rip.  ij. 


Fig.  15. 


Ffp.  14.^1,  rt.  Ra*!i.  fi,  b.  Window- jambs,  r,  r,  WindowHJIl.  TliU 
mit  rip|<r>-Ht>ii <!«  thv  view  tr-om  within  i\\f  Bury  Vvntilator,  in  ngtorntion. 
It  JM  brokt-n  Hunv  iit  »np  cud  Ui  show  the  »usb  niiscd  nbnvc  the  outtT 
kokfl  to  admil  tlii?  nir. 

Pig.  13, — u,  a.  Sfiflh,  This  t-vil  represpiita  t!ie  view  from  wittumt 
the  Bury  Ventilator,  in  operation.  The  mi^h  is  broken  nwny  lo  mIhiw 
the  Vctitllalor  hehinil,  'with  the  fifah  uir  piiMsing  in. 


8nsh  10  (f)  1,'i  cpntirrii'trL'e.  Tbo  air  will  pass  in  under  the  lower  and 
tM'twecn  the  Inwor  iinil  U[iih.t  .■^nflln'a  and  paea  upward  toward  the  ceil- 
ing and  then  gradLially  dilfu'-e  itafOf  tlirimgh  the  room.     !n  aumtiiGr 
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B.  Internal  Wall-coatinp. — A  poiBt  of  considerable  importance 
in  tlie  outfitting  of  dweliing-liousca  is  the  material  used  for  coating 
or  decorating  the  inside  of  the  walla.  Gretn  paint  and  green-colored 
wall-papers  shoutd  be  rejected.  Tlie  reason  for  avoiding  thh  color 
IB  the  follawing:  Bright-prem  pigments  and  dves  are  largely  coin- 
ffosed  of  Bome  conipniind  of  areenic,  which  bccomeB  detached  from  the 
wall  or  paper  when  rli-y  and.  being  inhaled,  prmlnces  a  train  of 
symptoms  which  haw  lieen  recognised  as  chronic  arsenical  poisoning. 
Many  cases  have  been  reported  in  which  serious  and  even  fiital  poison- 
ing; has  been  produced  in  this  wtiy.''  It  would  be  (idvisable,  therefore, 
to  discard  all  bright-green  tints  in  paints  and  ornamental  paper- 
bangiDgB. 

C.  IJghtin^.^ — Provision  sliould  be  made  in  all  dwi^lling>houses 
for  an  ahuiidant  supply  of  eualight.  Every  room  should  have  at  least 
one  window  opening  directly  to  the  Bun,  It  is  not  aufficient  to  give  an 
ample  window-apace,  which  shonltl  be  in  the  proportion  of  one  to  five 
or  six  of  floor-space,  btit  the  immediate  surroimdinga  of  the  ho*i86 
must  be  taken  into  account.  Thus,  close  proximity  of  other  buildings, 
or  of  trees,  may  prevent  sufficient  light  entering  a  room,  although 
the  window-space  may  be  in  exeess  of  that  required  under  ordinary 
circumatJinces. 

Some  form  of  artificinl  light  will  also  be  needed  in  all  dwell- 
ings. Certiiin  dangers  are  oecefisary  accompuniments  of  all  avail- 
able methods  of  artificial  illumination.  The  danger  from  fire  is,  of 
course,  the  most  serious.  This  danger  ia  probably  tenat  where  candles 
are  used,  and  greatest  where  the  more  volatile  oils  (kerosene,  gasolene) 
are  employed.  The  use  of  candles  resiiItB  in  pollution  of  the  air  by 
carbon  dioxide  and  other  products  of  combustion  to  a  greater  degree 
than  when  other  illuminating  agents  are  used ;  they  atao  give  out 
a  larger  amount  of  heat  m  proportion  to  their  power  of  illumina- 
tion. Kerosene  gives  a  good  light  when  burned  in  a  proper  lamp, 
afid  IB  cheap,  hut  the  dangers  from  explosion  and  (ire  are  consider- 
able. The  danger  from  explosion  can  be  greatly  redueed  by  always 
keeping  the  lamp  filled  neSrly  to  the  top,  nnd  never  filling  it  near  & 
light  or  fire.  The  danger  of  exp'osion  is  increased  when  the  chimney 
of  the  lamp  ia  broken,  bb  then  the  temperature  of  the  metal  collar, 
by  which  the  burner  ia  fn3tened  to  the  lamp,  is  rapidly  raised"  and 
the  oil  vaporized.     If,  at  the  same  time,  the  lamp  is  only  partially 


'Amenip  in  Crrtnin  rJrren  Colors,  F.  W.  Draper.     Third  Anniiti)  Report 
Mui.  State  P«iir<l  of  HphUJi.  ISTJ.  vi*-  13-57, 

*H.  B.  Bak^r,  in  Report  Mich,  folate  Boari!  of  Hesltli,  18T6,  p.  4A. 
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filled  ivith  oi!,  the  space  above  it  is  occupied  Uy  an  explosive  mixture 
of  Qtr  and  t]ie  vapor  cjf  tiie  oil.  If  this  is  heated  to  a  euificient  degree 
an  explosion  will  take  place." 

The  use  of  coal-gas  is  probably  attended  by  lees  danger  than  the 
lighter  oils,  Init  by  tnfirc  than  other  means  of  illuininalion.  Id  addi- 
tion to  the  dangers  from  fire  and  explosions,  which  are  inevitable  ac- 
compiininientfl  of  defects  in  tlie  fixtures,  the  escaiiing  gas  ia  itself 
exceedingly  poisonous,  from  the  large  amount  of  carbon  monoxide  it 
contains.  It  is,  in  fact,  a  very  frequent  occurrence  in  large  cities  that 
persona  are  killed  by  the  inhalatioa  of  gas  which  has  escaped  from 
the  iisturcs  or  was  allowed  to  Gacape  from  the  burner  through  igno- 
rance. That  variety  of  illuminating  gas  known  as  "water-gas"^  is  more 
dangeroua  to  inliale  than  coiil-pas  owing  to  the  larger  proportion  of 
carbon  monoxide  contained  in  it.  Recent  experimi'nia  by  T.  A.  Maafla 
indicate  that  the  toxic  action  of  illuminating  gas  is  due  in  part  to 
some  faclor  aside  from  the  carbonic  oxide,  as  it  ia  so  nutch  more  toxic 
than  CO  alone.  The  "natural  gas"  used  as  a  fuel  and  illuininant  in 
some  places  in  the  United  States  is  especially  dangerous  from  the 
total  absence  of  odor.  The  gas  may  esrape  in  large  qtianlity  anrl  fail 
to  give  notice  of  its  presence  except  by  an  explosion,  if  ignited,  or 
by  producing  asphyxia  in  those  who  LDcantiousIy  venture  into  the 
air  permeated  by  it.  The  slight  but  continuous  escape  of  gas  from 
defective  or  leaky  fixtures  may  produce  a  grave  form  of  anemia. 
Chronic  CO  poisoning  is  probably  of  more  frequent  occurrence  in 
cities  than  ip  generally  Fuspected. 

The  electric  light  (Edison's  incandescent  system)  is  probably 
opm  to  less  ohjertion  on  the  acore  of  danger  than  any  other  of  the 
illuminating  systems  mentioned.  There  is  no  trustworthy  evidence 
Ihat  the  electric  light  has  any  unfavorable  influence  ou  the  vision, 
althou^jh  lEegnault  supposed  it  would  have  a  had  effect  upon  tlie 
ocular  huiiiora  on  accounit  of  the  large  propnrtion  of  the  violet  and 
ultra-violet  rays  it  contained,  In  order  tn  remove  this  objection 
Boncliardat  advippd  the  wearing  of  yellnw  glaseeB  hy  those  compelled 
to  use  thip  light  for  elope  work.  The  advnntages  of  the  incandescent 
light,  besides  the  brilliant  white  light  it  gives,  are  that  it  is  steady 
and  does  not  produce  any  hi?at.  nor  dnes  it  pollute  the  air  with  car- 
bon dioxide  and  olhor  prodiicts  of  combustion.  Professor  von  Petten- 
kofer  hua  i-bown  experimcmtally  that  the  pollution  of  the  air  by 
the  producia  of  corabustior   is  verv  much  grontor  when  gas  ia  used 

■Sep  Bii  Injitnictive  pnn>cr  hv  Prot.  R.  C.  Kedske,  in  Report  Mich.  Stftts 
BOird  of  Health  lor  1877,  p.  71  it  seq. 
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than  where  the  electric  Uglit  is  employed-  The  electric  atc-lights  are 
extremely  dangerous  on  account  of  the  liigh  patetitJal  tu&intiiijied  in 
the  wirea,  and  the  difficulty  of  lliorouglily  insulating  the  lattt;r.  Many 
deatiis  have  ocxurretl  from  tiiie.  Bourne,  and  unless  a  method  is  die- 
covert'd  and  ailopted  hy  whicii  iIil-  voltage  of  ihe  arc-light  current  can 
be  greatly  diniinielied  without  decreasing  the  etficiency  of  the  light, 
this  niethotl  of  lighting  muet  poon  he  given  up  in  cities,  owing  to  its 
danger,  not  only  to  those  direetly  hrouglit  in  contact  with  the  conduc- 
tors, but  to  othera  who  may  indirectly  get  in  the  way  of  the  errant 
current. 

In  writing,  eewitjg,  reading,  ox  other  work  requiring  a  constant 
use  of  accurate  vi^ioo,  the  light,  whether  natural  or  artificial,  should 
fall  upon  the  objuct  from  above  and  on  the  left  side.  HencCj  windows 
an{l  bumura  djouki  he  at  least  the  height  of  the  elioulder  and  lo  the 
left  of  the  person  using  the  light. 

Increased  vrntilntion  facilities  must  be  provided  where  artificial 
light  (except  tlie  t'lectric  light)  is  used  to  any  extent.  It  hiiB  been 
calculatf-d  that  for  every  lighted  gaa-bumer  IS  to  15  cubic  metres  of 
fre«h  air  -per  hour  muat  be  furnished  in  addition  to  the  amAunt  or- 
dinarily required  in  order  to  maintain  the  air  of  the  room  at  the 
standard  of  purity, 

V.    WATER-SUPPLY. 

The  waier'Bupply  of  a  dwelling-house  should  be  plentiful  for 
all  requirements,  and  its  distribution  should  be  bo  arranged  that  the 
mpply  for  every  room  ia  easily  accessible.  Where  practicable,  wiiter- 
tapa  should  be  placed  on  every  floor,  both  for  convenience  and  for 
greater  aafety  in  case  of  Hre.  It  is  also  a  reBult  of  observation  that 
pergonal  habits  of  cleautiiie&B  increase  in  a  direct  ratio  with  the  ease 
of  obtaining  the  cleanfing  agrnt.  The  inmates  of  a  house  where 
water  is  obtainable  with  little  exertion  are  much  more  tikelj  to  he 
cleanly  in  hnbita  than  where  the  water-aupply  ia  deficient  or  not 
readjly  procured. 


VI.    HOUSE-DRAINAQE. 

Provieion  nuipt  be  ninde  for  the  rapid  and  thorough  removal  of 
waete-water  and  excremcntitioua  aubplnncL's  from  the  house.  Thrg  ia 
most  easily  and  completely  accomplished  by  well-constructed  water- 
closets  and  ninks.  Water-closets  ehould,  however,  not  be  tolerated  in 
any  room  occupied  &a  a  living-  or  bed-  room.    It  would  doubtless  be 
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very  much  more  in  Bccordance  with  sanitary  rDqiiireiiients  to  have  all 
permanent  water-fi.\turefl,  water-etosetSj  and  bathiug^  armngements 
placed  in  an  annex  to  the  dwelling  proper.  In  this  way  the  most 
serious  danger  from  water-closets  and  all  arrarifiemcnts  havln*  a 
connection  with  a  cess-pool  or  common  gpwor — permeation  of  the 
house  by  sGWec-air — could  be  avoided, 

>Yater-cJoae!a.  however.  preeuppoBe  an  abundant  supply  of  water. 
Unless  this  can  be  obtained  and  rendered  available  for  Huahinp  the 
closGta,  soil-pipe,  and  house-drain,  the  dry-earth  or  pail  eystem  should 
be  adopted.  Privies  shonld  not  be  countenanced.  E.xpcr>in;e  in  bcv- 
cral  larpe  cities  of  Eiiropo  has  demonstrated'"  that  the  pail  aysteTO 
can  be  adopted  with  advantage  and  satisfactorily  nianngcd  even  in 
large  communitira. 

As  house-drainage  may  be  considered  the  first  and  moat  import- 
ant link  in  a  good  sewerage  aystem,  a  brief  description  will  be  here 
given  of  the  dotaila  of  the  drainag;e  arrangemunts  of  a  dwelltng- 
hoiifie.  The  rapid  and  complt'te  removal  of  all  fecal  and  urinary 
discharges,  lavatory-  and  bath-  wastes,  and  kitchen-slops  must  he 
prorided  for.  For  these  purposes  are  needed,  first,  water-tlosets  anJ 
ui'ina'a-,  wash-basins  and  bath-tubs,  and  kitchen-  or  slop-  mnks; 
second,  a  perpendicular  pipe,  with  which  the  foregoing  are  connected, 
termed  the  Boil-pipe;  and  Hiir/i,  a  horizontal  piiie,  or  hoiMe-drain, 
connecting  witli  the  common  ces^e-pooE  or  sewer, 

A.  Water-closets. — There  are  five  claesea  of  water-closets  in  gen- 
eral use.  They  are  the  pan-,  valve-,  plunger-,  hopper',  and  washout' 
closets. 

Pan-closets  are  those  found  in  most  old  housra  containing  water- 
closet  fixtures.  Just  under  the  bowl  of  the  closet  is  a  ehallow  pan  con- 
taining a  little  water,  in  which,  the  dejections  are  revived.  On  mra- 
ing  the  handle  of  the  closet,  the  pan  is  tilted  and  the  water  at  the 
same  time  ia  turned  on,  which  washes  out  tiie  excrement  and  sends  it 
into  or  through  tlie  trap  between  the  elopct  and  the  aoil-pipe.  It  will 
he  readily  understood  that  the  apace  ref]uired  for  the  movement  of 
the  pan— the  "container, ''  ns  it  is  termed— is  rarely  tboroujihly 
cleanaod  by  the  passiige  of  water  through  it.  Fcoat  matter,  paper,  etc, 
gradually  accumulatt  in  the  comers  of  the  container,  and,  m  a  con- 
Bef|nenc^,  pan-ctoBets  are  always,  after  a  brief  period  of  use.  foul 
There  are  other  defects  in  the  construction  of  the  pan-chiset  which 
render   it  untrustworthy,  but   the  one   eapecially   pointed   out — the 


'8m  Cbipter  v,  p.  13fl. 
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impossibility  of  keeping  it  clean — 's  enough  to  absoluU'ly  oondomn 
ita  use,  from  a  Bonilary  poiot  of  view.  It  is  decidedly  the  worst  form 
of  closet  that  can  be  usGd. 

Valve-cloBeta  are  merely  modifications  of  tlie  pan-cloEet.  The 
bottom  of  the  bowl  is  closed  by  a  flat  valve,  which  ie  held  in  its  place 
by  a  weight  By  moving  a  lever  the  valve  is  turned  down,  allowing 
the  excreta  to  drop  into  the  container.  The  only  dilferenccs  bt^tween 
the  pan-  and  valve-oloseta  are  that  in  th^  latter  a  flat  valve  is  auhsti' 
tnted  fof  the  pan  of  the  former,  and  that  this  allows  the  container 


Fig.  17.— The   "Dwseo"   Cloaet    (New   Form). 


to  be  made  smaller.  Otherwise  there  nre  no  advantages  in  the  valve- 
closet.  Considered  from  a  sanitary  standpoint,  the  valve-closet  is  no 
worse  than  the  pan-closet,  and  hut  very  little,  if  any,  better. 

The  third  variety^  or  plunger-closet,  has  several  marked  advan- 
tages over  the  two  just  described.  The  characteristic  feature  of  the 
eloBets  of  this  clasB  \s  that  the  outlet,  wbieb  is  generally  on  one  side 
of  the  bowl,  is  closed  hy  a  plunger.  This  bowl  is  always  from  one- 
third  to  one-hflff  ftdl  of  water,  Soto  which  the  excreta  fall.  On  rais- 
ing the  plunger,  the  entire  contents  of  the  bowl  are  rapidly  pwcpt  out 
of  the  apparatue  into  the  soil-pipe,  the  bowl  thoroughly  washed  out 
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by  a  eudficn  discliarfje  of  water,  and,  on  closing  the  outlet  with  the 
plunger,  the  bowl  19  agaiu  partly  fill^il  witli  watur.  An  overflow 
attnt]inn."nt  prevents  nccumulatifin  of  too  large  a  quantity  of  water  in 
the  bowl.  This  overflow,  linweverj  sometimea  hecomes  very  foul  and 
objectionable.  Tlie  Jennings,  Peniarest,  and  ITygeia  are  tvpee  of  thia 
class.  The  priBcipal  objection  is  that  the  plunger  eometimea  fails  to 
pnipcrly  elose  the  outlet,  allowinjr  tlie  water  to  drain  out  of  the 
bowl,  and  thtie  destroying  one  of  it*  principal  advantages.  The  me- 
chanism is  also  somewhat  complicated  and  likely  to  get  out  of  order. 


■*Lii  :,d]. .  -"1  »n"pi:i.'  Y51 1.  -HF."*^!' 


Hg.  ID.— Sectignal  View  o(  "A,  (i.  M."  doaet 


The  hopper-closet  consisls  of  a  deep  earthenware  or  enameled 

iron  bowl,  with  a  water  seal  trap  directly  underneath.    The  excreta 

are  received  directly  into  the  proximal  end  of  the  trap,  and  when 

the  water  is  turned  on  the  eidea  of  the  bowl  are  washed  clean  and 

everj'thiug  in  the  bowl  and  trap  swept  directly  into   the  soil-pipe. 

There  is  bo  complicated  mwhanism  to  get  out  of  order,  tlie  trap  is 

^always  in  Bi^bt,  and  tbe  entire  apparatna  can  always  lie  kept  clean 

and  iuolleusivej  as  tliere  are  no  hidden  corners  or  angles  for  filth 

to  lodge.     TliiB  form  of  closet  is.  all  things  considered,  one  of  the 

best  fnr  general  use. 

u 


210 


TEXT-BOnK  OF  HYCTIENE. 


The  "wash-out"  clopcts  are  of  varioua  shapes.  Bome  having  tlie 
trap  m  the  bi>wl  itself,  others  having  a  double  water-trap.  They  are 
generally  Bimple  in  construction,  and  not  likely  to  get  out  of  order. 
Th^V  do  not  present  any  decided  advanta^ea  over  t!ie  elniplo  hop|iLT, 
although  at  the  presGDt  time  they  are  more  used  than  any  otlier  form 
of  closet.  Of  the  recent  improvements  in  this  form  of  closet  may 
be  mentioned  the  "A.  G.  M.,""  flK>wTi  in  view  with  intern  in  Fig.  IS, 
and  in  section  in  Fig.  19,  and  the  "Dececo,"  Fig.  17,  invented  by  Coi. 
George  E.  Waring.  In  the  latter  the  automatic  eiphon  principle,  so 
ingenioufily  used  by  Rogers  Field  in  the  construction  of  the  automatic 
fluah-tankj  is  applied  to  the  acoiiring  of  a  water-cloptt.  Practieal 
experience  for  a  number  of  years  has  demonstrated  the  great  tiscful- 
ne35  of  this  closet.  If  the  delivery  of  water  from  the  flushing-cielern 
is  properly  regulated,  nt  first  rapid  to  thornu^ihly  Wiiah  out  the  closet 
and  connections,  and  then  slow  to  re-establis-h  the  proper  depth  of 
seal  in  the  trap,  the  closet  should  be  thoroughly  satisfactory  in  its 
workings. 

Water-closet&  should  not  be  inclosed  in  wooden  casings,  as  is  al- 
most universally  done.  Everylhing  cotineited  nilh  the  clo?iet,  suil-, 
and  drain-  pip^'Si  water-supply,  and  all  joints  und  fixtures  ghould  be 
exposed  to  view  so  that  the  defects  can  he  immediately  aeen  and  easily 
corrected.  By  laying  the  floor  and  back  of  the  closet  in  fih'S  or  eoiiient, 
siirh  an  arrangement  can  even  he  made  ornanientul,  as  suggested  hy 
Waring,'^  who  Raya  that  a  closet  "made  of  wliite  earthenware,  and 
standing  as  a  white  vase  in  a  door  of  white  tiles,  the  hjt(rk  and  side 
walls  being  similarly  tiled,  there  being  no  mechanism  of  any  kind 
under  the  seat,  ia  not  on!y  most  c'oanly  and  attractive  in  fl[ipenranee, 
but  enlirely  open  to  inspection  and  ventilation.  The  scat  for  this 
closet  ie  aimply  a  well-finished  hanl-wood  bonrd,  resting  nn  cleats  a 
little  higher  than  the  top  of  the'  vase,  and  hinged  So  that  it  may  be 
c<invetiiently  turned  up,  exposing  tlie  closet  for  thorough  cleansing,  or 
for  use  38  a  urjnnl  or  slop-hopper." 

"Where  the  arrangement  here  deGcribcd  is  adopted,  extra  urinals 
are  unnecessary  and  undesirable.  Where  they  are  u&ed  they  should 
be  C(matant^y  and  freely  flushed  with  water,  otherwise  ttiey  become 
very  offeneive.  The  floor  of  the  urinnt  shouhl  be  either  of  tiling,  slate, 
or  enameled  iron. 


■^Mnnuf-i'tiir^il  tiy   Itie  M.vcrs  Sanitary  Dciml,  Xpw  York, 
"Pntiilnrv  rondUJoii  of  N«w  YorW  City,  Scribner's  Monthly,  vtA.  xxil, 
No.  2,  June,  1981. 
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B.  Water-anpply  for  Closeti. — The  water-sapply  for  flualiing 
water-clystftB  biiMuI<J  not  be  taken  Jireijlly  frum  tSjif)  common,  houac*- 
water  supply,  but  each  clo&t't  should  have  fin  iDdcpcniicnt  ci&terQ  iargu 
fQough  to  hoid  a  euflicient  f|uantity  uf  water  for  a  thorough  flushing 
(20  to  30  litres)  every  time  the  closet  is  used.  The  objections  to 
coQuectirg  the  water-closet  directly  with  the  common  house-aupply 
are,  tliflt  there  is  often  too  little  head  of  water  to  properly  flush  the 


Fig.  20.— Flushing  Ciatern  for  Water -cloaets. 

basin;  and,  aeeondly,  if  the  water  he  drawn  from  a  fixture  in  the 
lower  pnrt  of  the  hoiipo.  while  the  valve  of  a  "A'ater-eloset  tn  an  upper 
floor  is  open  at  the  same  time,  the  water  will  not  flow  in  the  latter 
(unless  tlie  supply-pipe  is  very  large),  but  the  foul  air  from  the  c!oaet 
will  enter  the  water-pipe,  and  may  tlias  produce  datif^^roMS  fouling 
of  the  drinking-water.  Horee.  separate  cisterns  for  each  water-closet 
should  always  be  insisted  tipon. 

The  arrangement  of  these  cisterns  is  often  difficult  to  compre- 
hend. Fiir.  30  shows  tlie  interior  arrfinpeinent  of  one  form.  The 
ball-?haped  flout,  a.  cuts  off  Ihe  sHpply  when  the  tank  is  full,  while 
opening  the  valve,  h,  by  means  of  the  crank,  r,  discliargr-s  ihe  water. 
The  rounded  nnnes,  d,  contains  wnlor  enough  to  jmrtly  iill  the  cloHet- 
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bowl  Aiul  trap  after  tlie  eonten-ts  liave  been  waslied  out  by  tbe  rapid 
flush. 

C.  Traps. — Every  watLT-closet,  urinal,  wash-basin,  ttatli-tub,  and 
kitchen-sick  sliDuld  liav^e  au  appropriate  trap  between  t!ie  listure  iind 
tbe  Boil-i>ipe.  Tbe  trap  eliuidd  be  plawd  as  ntur  ttie  iixture  as  prac- 
ticable, Qs  pointed  out  above;  in  the  be&t  forms  of  waler-cloeet  tlie 
bottom  of  tbe  cIos4it  itself  forms  part  of  the  trap. 

Traps  differ  in  shape  and  mechanism.  The  simplest  and  uaitally 
efficient  la  the  ordinary  S-trap  (Fig.  21).  This  trap  m  of  uuiform 
difimuler  tbroughoiit,  nud  has  no  angles  for  tbe  lodgment  of  fiJth. 
A  free  flush  of  water  clcausee  it  perfectly,  aud  it  rarely  fails  to 
fumif^h  a  sufficient  obBtniction  to  the  passage  of  sewer-air  frum  the 
soil-pipe,  unless  the  wiifer  has  evaporated  or  been  forced  out  under 
a  hnek-pre?sure  of  air  iu  tlie  soil-pipe,  or  been  sijihoned  out,  imd  thus 
the  &eal  broken. 


Fig.  ?l.— S-Trap, 

The  D-trap  and  bottle-trap  are  objectionable  on  account  of  the 
great  liability  of  beeotninfj  fouled  by  fllth  lodging  in  the  comers, 
while  in  the  mecbanical  traps,  like  Bowers'  ball-valve  trap,  CudcH'a 
trap,  and  others  of  tliia  clasw.  there  is  iilwavB  danger  of  insufficient 
seal  by  filth  adhering  to  tJie  valve,  and  thus  preventing  its  exact 
closure. 

Host  of  the  traps  now  furnished  by  the  dealers  in  plumbcr'a 
supplies  have  an  opening  m  the  highest  part  for  attaching  a  vent' 
pipe.  It  bas  been  found  that  the  seal  in  most  traps  csn  be  broken 
by  piplmnage,  if  the  pressure  of  air  oti  the  distal  side  (the  *iile 
toward  the  soil-pipe)  of  the  trap  is  diminished,  or,  on  the  other  hand, 
by  increase  of  preFMire  in  the  soil-pipe  the  water  in  the  (rap  may  he 
forced  back  into  the  fixture,  and  thus  sewcr-air  enter  the  rrxnn.  By 
providing  for  a  free  entrance  and  exit  of  air  to  the  trap  this  break- 
ing of  the  Fenl  can  be  prevcniefl.  The  ventilation  of  traps  is.  Iiowever, 
an  Evih  as  it  fumishea  an  additional  mcana  of  evaporation,  and  when 
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the  fiTture  ia  not  in  frequent  (daily)  use  the  seal  is  aooner  broken. 
The  elaborate  extra  system  of  yentilation  of  trapa^  bo  generally  maisted 
qpon  by  plumbers  and  sanJtarj-  engineera,  is  unaecessarj'.  If  tlie  soil- 
pipe  ifi  of  the  proper  size  and  height,  Biphonage  of  trapB  will  not  be 
likely  to  occur.  The  waste-pipe  eonneeling  the  fixture  and  the  soil- 
pipe  should  be  as  short  aa  possible ;  in  other  words,  all  wnter -closets, 
urinala,  baths,  and  lavatories  should  be  placed  as  near  the  anil-pipe 
as  practicable,  in  order  to  have  no  long  reaches  of  foul  waste-pipe 
under  floors  or  in  rooms. 


Fig.  22.  Vig,  23. 

Fig.  22. — fiertional  View  of  Vent,  with  Cap  in  NormaE  POftition. 

Fig,  23, — ScctiorMil  VifW  itf  Vptit,  witli  Cup  Lift«l  out  of  the  Mprcury 
by  (.he  Indo-winu  C'liirrent  of  Air  Indirnted  by  tlie  ArrdWs. 

T)r.  E.  9.  McCIellan  has  recently  invented  a  trap  which  obviates 
many  of  the  objections  nrged  against  all  previoue  devices,  and  is 
intended  to  meet  the  defects  of  the  8  and  other  traps.  Tt  conaists  of 
a  body  containing  a  light,  inverted  cup,  with  its  edges  resting  in  tto 
annular  groove  containing  Tuercury,  which  forms  an  absolute  seal 
against  the  escape  of  sewcr-air,  When  a  slight  rlintinution  of  pressure 
occurs  on  the  Fewer  side  of  the  cup.  the  greater  externnl  pressure  lifts 
the  cnp  out  of  the  mercury  and  pemiita  a  free  inflow  of  air  until  the 
wonted  equilibrium  w  re-estabti&hed,  when  the  cup  drops  back  into 
the  mercury  by  gravity,  and  effectually  clopea  the  trap  against  any 
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outflow.  With  this  trap  eiplionage  of  the  seal  ie  imposisibte.  Fig. 
33  bIiows  this  trap  M-ith  tlier  c-up  down,  and  Fig.  23  with  tlie  c-u|j 
raised,  allowing  mflow  of  air. 

For  on  ordfiiary  wash-bowl  or  hsth-waate  (which  bIiouM  always 
be  trapped),  the  Connolly  globe-trap,  shown  in  Figs.  34  and  3o,  is 
an  escellent  fixture.  It  ia  imposBible,  under  ordinary  circutuBtancra, 
to  break  the  seal  by  siphonnge. 

D.  The  Soil-pipe,^The  vertical  pipe  connecting  the  water-closets 
and  other  fixtures  with  the  house-draio  is  called  the  soil-pipe.     It 


Fig.  24.— Connolly  Globe-trap. 


Fig.  2S.— Globe-trap  Atta(*hpd  to  Etasin, 


siiould  b$  of  iroD,  securely  jointed,  of  an  equal  dimmet^r  <uEuallv  10 
centimetres)  throughout,  and  extend  from  the  houBe-drain  to  from 
I'/i  to  '  metres  above  the  highest  point  of  the  house.  The  connec- 
lioDB  of  all  the  waste-pipes  from  water-closets,  baths,  etc.,  ehf^uld  he 
at  an  acute  angle,  in  order  that  an  inflow  at  or  nearly  fit  right  angles 
may  not  produce  an  obetruction  in  tho  free  pasMge  of  air  up  and 
down  the  eoil-pipe.  The  diameter  of  the  soil-pipe,  at  its  free  upper 
end.  should  not  be  narrowed  ;  in  faet,  arcnrding  In  Col.  Geo.  K,  War- 
ing, the  up  draught  is  rendered  more  decided  if  the  upper  extremity 
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of  the  Boil-pipe  is  widened.'*  The  internal  Burface  of  the  pipe  bHouM 
be  smooth,  and  especial  care  should  be  taken  to  prevent  projections 
inward  at  the  joints ;  otherwise,  paper  and  other  matters  will  adhere 
to  the  projections,  and  gradually  obstruct  the  pipe. 

E.  The  Houe-diain. — The  horizontal  or  slightly  inclined  pipe 
which  connects  the  lower  end  of  the  soil-pipe  with  the  sewer  or  cess- 
pool, the  point  of  final  discharge  from  the  house,  should  be  of  the  same 
diameter  and  material  as  the  soil-pipe.  The  joints  should  be  made 
with  equal  care,  and  the  pipe  should  be  exposed  to  view  throughout 
while  within  the  house-walls.  If  sunk  below  the  floor  of  the  cellar 
it  should  be  laid  in  a  covered  trench,  so  that  it  may  he  readily  in- 
spected. The  junction  between  the  vertical  and  horizontal  pipe 
should  not  be  at  a  right  angle,  but  the  angle  should  be  rounded.  The 
drain-pipe  should  not  be  trapped.  This  is  contrary  to  the  advice  of 
sanitary  authorities  generally,  but  the  author  thinks  it  unadvisable 
to  trap  the  drain-pipe.  There  should  be  no  obstruction  to  the  out- 
flow of  sewage  from  the  house,  and  a  trap  in  the  drain-pipe  is  of 
no  avail  against  the  passage  of  sewer-air  from  the  sewer  or  cess- 
pool into  the  soil-pipe,  if  the  pressure  of  air  in  the  former  is  increased. 
Furthermore,  if  the  passage  of  air  backward  and  forward  between  the 
sewer  and  the  external  air  at  a  suificient  height  (above  the  roofs  of 
houses,  for  example)  is  free  and  unobstructed,  the  Bewera  (or  the  cess- 
pool, as  the  case  may  be)  will  be  better  ventilated  than  if  any  obstruc- 
tion to  such  free  circulation,  in  the  form  of  a  trap,  be  placed  in  the 
drain -pipe. 

Nearly  all  sanitary  authorities  direct  that  an  opening  for  the 
admission  of  fresh  air — "fresh-air  inlet" — should  be  made  in  the 
drain-pipe,  before  its  connection  with  the  eewer  or  cesspool.  This 
is  done  with  the  view  of  having  a  constant  current  of  fresh  air  enter- 
ing near  the  base  of  the  soil-pipe  and  passing  upward  through  it. 
Theoretically,  the  current  ought  always  to  pass  in  this  direction. 
Practically,  however,  the  current  is  found,  at  times,  to  paps  the  other 
way,  and  the  foul  air  from  the  soil-pipe  may  be  discharged  into  the 
air  near  the  ground,  where  it  would  be  much  more  likely  to  do  harm 
than  when  discharged  high  up  in  the  air  beyond  the  possibility  of 
being  breathed. 


'*Am.  Architect,  p.  124,  Sept.  15,  1883. 
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OFFICIAL  SUPERVISION  OF  THE  SANITARY  ARRANGEMENTS 

OF  DWELL! NGS. 

In  most  towns  and  cities  the  municipal  autliorlties  have  pro- 
vided for  an  officia]  inspcttiDn  o!  buildings,  to  prevent  neglect  of  pre- 
cautions against  fire  and  ot!icr  nmnife&t  dangers  to  life.  It  is 
only  ver.v  rycpotly,  however,  that  tlte  authorities  of  eome  o£  tlie  larger 
citieB  in  thie  country  have  enacted  laws  \n  prevent  iDipro|jer  construc- 
tion of  hou&e-drainage  works,  Allliougl)  none  of  these  laws  or  or- 
dinances cover  the  suhject  completely,  yet  their  proper  enforcement 
must  result  in  great  advnntage. 

Within  the  past  few  vcnrB,  following  the  example  of  Edinhurph, 
volunteer  associations  have  been  organized  in  various  cities  of  this 
country,  with  the  object  of  securing  constant  expert  inspection  and 
supervision  of  the  draJniige  tirrangementa  of  dwellings  and  other 
necessary  sanitary  improvements.. 

The  good  results  actompHslied  hy  the  Newport  Sanitary  Protec- 
tion Socsety,  the  Xew  Orleans  Auxiliary  f^anitary  AsBociation,  and 
ot^er  eimilar  tKhites  attest  the  usefulness  of  sucli  organizations. 


THE   INTERIOR  ARRANGEMENT  OF  THE  HOUSE. 

A  dwelling  is  neitlier  a  store-house  for  furniture,  a  muBeum,  nor 
a  picture  galh'ty.  It  is  a  place  to  live  in  witli  comfort  ami  in  accord- 
«Dce  with  hygienic  rules.  The  interior  furnishinp,  tJierefore,  eltould 
be  simple  and  neat.  The  furniture,  and  only  so  much  of  it  as  is 
needed  for  comfort,  should  be  of  such  constmction  as  rmt  to  gather 
dust.  FplKilstered  furniture,  w-iih  the  exception  cif  plain  leather,  is 
iitisanitar}'  and  should  not  l>e  tolerated.  The  floors  should  be  polished 
and  covered  with  rugs.  The  puding  principle  in  all  cases  should  be 
a  ma:ximum  of  space  and  a  niinimuin  of  dust. 


QUESTIONS  TO  CHAPTER  VT. 


CONSTRUCTION  OF  HABITATIONS. 

Why  ihould  the  principles  ol  lirgiene  be  ob^ntii  la  the  constmction 
of  dwellings!  ttTiat  ruUtioD  \a  there  brtwewn  badly -oonslructiNi  and  oyer- 
crowdM  ilwdting!!  jti  citie^I  Betn-^t)  ov^'rcFowded.  daeUings  i.nd  th^  d^nth- 
rale,  ettlier  gt'ueral  or  from  contagious  diseoMd?  What.  cIb!ui  of  penoas  are 
espwlally  iJTwted  by  overcrowding  and  unMmitaiy  conditiona  gf  their  dwcll- 
ingsT 

What  points  should  be  tAken  iMo  conaid«r&tion  in  building  u  Unuse! 
Wlial  lliingB  ar*  to  b*  aouglil  and  what  ftix»id*d  in  Meeting  n  sit*-?  On  wlint 
fcind  of  soil  aliould  the>  bousv  b«  builL?  livw  far  ithouhl  tho  grouiid-'naU'r  ix 
below  the  suffnce.  even,  at  its  liigUt^«t!  \Miut  must  be  known  altoiil  a  ^oil 
to  ilet^rmine  whether  it  is  sanilarilj  suitable  for  building  purpoaesT  Wliiat 
i»  the  tl»Ua]  judgment  conc«miDg  »ite*  on  granite,  trap,  or  mi^iAmorphit' 
rorksT  What  if  they  have  bepn  disint^rutHlT  What  rognrdmg  th-gse  on  the 
cky  rinttr!'  I.imegtone  and  mngnesinn  l3m»-9ton?T  rhalk*  Sandston*'!  Gravell 
Sand^*  Clnvn  and  alluvial  aoilsr  Cultivatiwi  landst  Whidi  of  the  abovc 
ia  probablv  the  be^t,  on  gi>ii*rJil  principles,  for  t'le  sit*  for  a  dwelling?  \\'liere 
A  site  Is  wet  or  the  soil  is  linpuro,  wh»t  must  be  done!  Wlmt  i.t  tli?  mini- 
mum depth  ot  which  drnins  for  the  aoii-H-ntcr  5hon]d  he  laid!  How  elac  may 
the  drying  of  the  soil  be  pnimoled?  Hovr  ahouffl  a  «llftr  or  ba^mcnl  over 
an  impure  soil  be  paved?  What  precaution  ahould  be  obscr^-i'd  in  building  a 
house  against  a  hill? 

Wbnt  ar«  eofne  of  the  mat«riu1s  of  which  the  walls  of  a  liautte  may  Ite 
builtt  Wiiat  are  the  advantages  of  good  brlckt  \Miy  should  very  porous 
flAndstone  nnt  he  uied  for  building  purposes  in  cold  climntes't  Whrat  is  thp 
effMl  of  pnitil  upon  hmt:ie-\ralls!  Has  eiildmining  or  wliite-wnahing  the 
iMae  effect!  Flas  wajl-piiper!  How  soon  should  nt^wly-buiH  houftra  he  nccii- 
pivdt    To  wltttt  are  moist  walls  sometimes  dne,  and  how  may  they  be  obviat«dI 

What  should  he  the  mininiuTn  height  of  rooms  in  dwelling-houseaT  Hcw 
much  air'Space  aliniild  (heri"  iilwsys  be  in  sleepjug-rofiins  for  ndults  and  diil- 
dfenl  What  u  the  standnrd  of  purity  of  the  air  that  nlioiild  be  mainUiini'd 
eonstantlyr  What  arp  the  ohjertions  to  heating  by  hO't-air  furnnces,  and  how 
may  these  objei^lions  be  avoided?  How  may  a  room  be  ventilated  without  ex- 
pensive apparatUH? 

What  color*  should  bp  avoided  in  wnll-pap"r  and  paints  for  Inside  work, 
and  why!  What  should  be  the  proportion  of  window-spnw  to  floor-spucp.  and 
what  other  points  nliould  be  ohaen't'd  in  the  dav-ligbting  of  rooms!  What 
are  the  forms  of  jirtifieinl  light  used  for  household  illutninntion.  and  whfit  are 
(he  dangers  necOmpnn.ving  eaeh  !  What  are  some  of  thi^  esi^ecial  ndviinl fi (rea 
of   the   incandeacent   electrie   light!     From   what   direction   »hoii[il   (he   light 
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come  tor  writing,  reading,  etc!  Why  iiiu.'it  tlicre  be  incrvuacd  ventilation 
■where  artificial  limits  (except  ineanJtateiit  tlc^trie)  are  used?  How  much 
fresh  (itr  [jlt  hour  is  needed  tcr  properly  dilute  tlie  impurities  produced  by 
buniicig  illiiiiiiniitiiig  {^sT 

Wlmt  pointa  are  to  be  observed  regarding  the  water-supply  of  a  dwell- 
ingt     Why  shoulJ  It  be  both  abundant  and  eonveni&nt^ 

How  are  waate- waters  and  excrementiLtoiia  niAtters  moat  readily  re- 
moved from  «  IiowneT  Where  would  it  b«  be§t  to  have  all  flitutwa,  «t«., 
of  a  hniiaedrairiuF^  aystein  tockitud,  if  possible T     W'bdt  do  water -floHet:^,  «tc,. 

presuppose?  [(  this  (.'itnnot  lie  hud.  what  aystem  should  be  adopted  inateadt 
For   what   must    a   prosier   houBe-drninuge    ayatem   provide?      What   are    ihc 

I'otupoiiL-nt  parU  uf  uuc-h  a  syKtpiiif 

IVliere  should  ivater-rlosels  never  he  located T  What  five  elasaes  of 
1S>ter-dowt«  are  there?  Which  of  tliesw  are  most  objectionable,  and  why! 
fitocribe  bri<'fly  the  eonetru'elion  of  n  pan'  and  a  valve-  closet-  In  what  way 
is  a  plunger-rloset  better  thnn  a  pan-  or  vbIvb  closet?  Wherein  is  it  sani- 
tarily iiiiperfect?  Wliy  ia  the  hopp^r-tloaet  one  of  the  beat?  \Miftt  two  klQitii 
of  hop|)cr-closet  are  there!  What  can  be  ariid  of  the  wajsh-out  cloMtsT  Whtt 
fa  (hfl  prindpl*  of  siphon  eloi*«t*?  Why  «hcnild  water-olofM>ts  and  other  ftstiirM 
not  be  indoHt'd  tn  wwKlen  casings  r  How  may  tliR  surroundings  of  such  t-IoMU 
and  llstur<?s  be  further  impruved!  'Why  should  the  water-supply  for  i-loaets 
not  Ikp  tiikcu  directly  from  the  hoiisc-supply  T  How  much  should  Uie  ilushing 
cieteru  holdr 

What  are  trap^T  Where  should  Ihey  be  located  f  How  many  should 
there  be-  in  any  system  of  houne-draina^T  What  is  the  simplest  form  of 
trapr  What  ore  ita  advautagieaf  I'pnn  what  doe?  the-  value  of  n  trap  depend! 
U'hat  is  to  be  avoided  in  the  Helei'tiou  of  u  trapl  What  is  meant  by  niphon- 
ngel  I-Iow  ean  thia  be  prevenledT  To  whnt  part  of  the  trap  is  the  vent-pipe 
to  be  attached?  AMiere  should  the  other  end  of  the  vent-pipe  open  T  How 
else  may  the  seal  of  a  trap  be  broken  t  What  18  the  principle  of  MfClellan'a 
auti'siphon  trap? 

How  long  should  the  waste-pipe  connecting  (he  fixtures  with  the  soil- 
pipes  be!  What  is  the  soil  pipe!  Of  what  dimensiDtis  bWuM  it  bel  Where 
eboiild  its  upper  .extremity  end!  What  other  precautions  should  be  observed 
in  regard  to  the  soil  pipe? 

What  ia  the  house-drBin!  What  care  must  be  observed  in  the  laying  of 
it!  What  can  you  say  regarding  n  trap  between  the  hauae-drain  and  sewer! 
If  a  trap  is  thus  Incnted,  what  else  must  there  be  between  tho  trap  and  the 
houHip,  and  why!  Wliat  pan  be  snid  reparditiR  the  olHrial  supervision  of  natii- 
fury  arranpemenl^  in  dwellings  f  Wliat  principle  should  underly  the  furnish- 
ing of  n  houacl 


CHAPTER  VII, 

CONSTRUCTION  OF  H05PITAL5. 

SITE.  ^ 

If  the  choice  of  a  site  for  the  Ibttbitalione  of  healthy, peraona  is  a 
matter  of  ntal  importance,  as  was  pointed  out  ia  th«  iast  chapter; 
it  needs  no  argument  to  impreeB  upon  the  reader  the  actual  nece8Bit5 
of  chooBing  a  eite  with  wholesome  aurriiundinge  for  a  hnhitation  for 
the  sick.  In  eelecting  n  site  for  a  hospital,  therefore,  it  is  of  primis 
importancp  lo  avoid  a  locotinn  where  unsanitary  inftiiences  prevail.   *''''|' 

While  a  hnspital   should   alwnys  be  easily  aceusatble,   it  is  not  *'"'' 
desirable  that  it  should  be  in  a  noiiy  or  crowded  part  of  a  city.    Where  ' 

s  hnepilftl  la  primarily  designed  for  the  reception  of  accident  or 
"eniergi^noy"  tasea,  it  ia,  of  courB(%  necessary  to  have  it  near  to  where 
accidents  are  likely  to  occur.  In  a  city  this  will  probably  be  in  the 
moBt  crowded  and  noisy  part. 

The  direction  of  the  prevaihug  wiuds  from  the  city  ahould  he 
avoided  in  aelecting  a  site  for  a  hoapital. 

Free  admission  of  sunlipht  and  air  must  he  aertired  to  all  parts 
of  the  hospital.  An  elevated  location  is  therefore  desirable,  although 
exposure  to  violent  winds  must,  if  possible,  be  avoided. 

The  soil  iipfvn  which  a  hospital  is  built  should  he  c'ean,  easily 
drained,  with  a  deep  groimd -water  level,  not  liable  to  sudden  oscil- 
lations. The  neighborhood  of  a  marshy  or  known  malarioua  region 
should  be  avoided. 


THE  BUrtOINQS. 

The  building  area  must  be  large  enough  to  permit  the  constnie- 
tion  of  buildings  in  accordance  with  the  modem  recognized  principles 
of  hospital  construction.  Overcrowdinjj  ia  not  permissible,  cither  of 
the  grounc'.  by  buildings  or  of  the  buildings  by  patients. 

Hariiig  determined  the  number  of  patients  for  tthom  provision  19 
to  be  ma/le  and  the  character  of  the  diseases  to  be  treated,  an  estimate 
mnst  be  made  of  the  area  necessary  for  a  hospital.  Taking  into  ac- 
count all  the  buildings  needed,  the  area  required  will  hc^ — ^for  two 
or  more  atoried  buildings — not  lefts  than  30  square  metres  per  bed. 
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If  one-story  buikliiiga  are  to  be  erected  more  space  will  be  rwjuirod, 
unci  if  infc?clio[ia  diaeasee  are  to  Lie  treated  in  the  hospitnl  tbe  above 
spflce-allownnce  must  be  doubled  or  even  trebleci.  in  the  Johiia 
Hopkins  Hospital,  in  Baltimore,  the  area  oecupieil  by  tlie  buildings 
is  iii;,()OU  square  metres,  and  provision  is  to  be  made  for  300  patient*. 
ThiB,  corering',  of  course,  the  area  occupied  by  the  adniinistralion 
building,  niirt^ea'  boiuc,  kitcben,  dispensary,  operating  and  autopsy 
theatre,  kimtirv,  etc,  gives  an  area  of  187  square  metres  per  bed. 
The  actual  allowance  of  floor  Bpace  per  bed  is  XIV,  equate  metre?; 
for  patientB  with  infectious  diaeaeea  tlie  space-allowance  is  nearly 
treble,  being  29  BJjunre  metres. 

Within  recent  years  tbe  principlea  of  hospital  construction  have 
nnderg^oui;  conaiderablE  niodifiefitiou.  While  formerly  n  Ifirpe  bofipital 
consisted  nsually  of  one  lar^v,  two  or  more  storied  buildinj;,  in  which 
all  the  various  departments  were  comprised  under  one  roof,  the  aim  baa 
recently  bepn  to  acatter  the  wards  ay  much  hs  practicable,  consistent 
with  reasonable  euee  of  supervision  and  administration.  Under  the 
former  plan,  with  large  wards  connected,  by  common  corridors  and 
etairwavB.  ease  of  athiiinistratioc  was  priniflrily  secured;  in  the  lat- 
ter, the  most  important  object  of  a  lioepital,  "a  place  for  the  sick  to 
get  well  in,"  is  more  nearly  attained.  While  many  huspitaU  are  gtitl 
being  eonf^tructed  on  the  old  plan,  nf  a  eing;le  block  of  several  Ftones 
in  height,  nearly  all  eanitary  authorities  are  agreed  timt  tbu  plan  of 
BGparate  paviliorB  of  one  or,  at  raoet,  two  stories,  in  which  the  build- 
ings are  entirely  dis^connected,  or  connected  only  hy  means  of  an  open 
corridor  for  convenience  of  administration,  is  best  for  the  patients, 
and,  leaving  out  of  account  the  coat  of  the  ground,  is  also  the  most 
economicul. 

Tbe  recent  development  of  the  paviliou  system  of  hoBpitals  may 
be  attributed  largely  to  the  success  obtained  in  treating  the  sick  and 
Wrtunded  in  the  simple  barrnck  hospitals  during  the  late  war  between 
the  States.  The  army  barrack  hospital  is  the  original  type  of  the 
pavilion  hospit^al  of  the  present  day. 

Each  pavilion  consists  of  one  nr  two  wards,  containing  from  ten 
to  thirty  beds  altogether.  In  each  pavilion  or  ward  ia  also  a  hatb- 
and wa^h-  room,  water-closet,  dining-room,  ecnllery,  attendants'  room, 
and  BOMietimes  a  day-room  for  patipnte  flhle  to  be  out  of  bed. 

The  two-gtory  pavilion  is  built  on  the  snme  plan,  and  ia  generally 
adopted  in  cities,  or  where  economy  of  space  is  de*irahle  for  financial 
raasons,  and  where  no  infectious  disefieea  are  treated.  Where  prac- 
ticable, one-story   pavilions  should  always  be  adopted,  as   they  an 
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more  easily  heat«d,  ventilAted,  and  served  than  two-etoried  buildmgs. 
When  a  number  of  pavilions  or  rarde  are  connected  bv  a  cor- 
ridor with  each  other,  and  with  a  central  or  administration  building 
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Fig.  26. — Plan  of  .Johiifl  HopkiisH.  HrtHpitnl.  A,  Administration 
BuililitiK-  B.  Female  raj-wiinl.  I",  Male  Tayivord.  D,  Mali-  Huruk-al 
Wiird.  fJ,  Pomale  Surgiinl  Warii.  F.  M«le  MimHchI  Wanl.  fl.  Female 
Medictil  Ward.  if.  Gyni'i.-ulii{;ii"iil  Ward.  /,  lAolatJni;  Ward.  K, 
KiU-hcTi.  [j.  laundry.  A',  Nursea'  Home.  0^  Dispt-nsary.  11,  I'ntho- 
logical  Building.  N,  Stable.  (',  Annpbitkeativ.  JT,  Apotliei.'ary'a 
Building.     r„  Both-hous*. 

aod  otber  service  buildinga,  t^e  aggregalion  constitutcB  a  modem 
pavilion  block-! lospital.  The  Johns  Hopkins  Hospital,  already  refer- 
red tn,  is  a  model  of  this  class,  and  its  plans  nhouhi  be  stiitlii'd  in  detail 
by  all  who  are  more  particularly  interested  In  hospital  conetruclion. 
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The  general  wards  are  in  one-  and  two-  story  buildiogs,  oonaected 
by  a  corridor  with  each  other  and  with  the  adrainistraiiun  and  ser- 
vice buitdingB.  In  addition  to  two  buildings  containing  private 
rooms  and  einall  wards  for  patients  able  to  paj'  for  the  extra  accom- 
inodations,  there  is  a  line  of  pavijons  running  from  east  to  west.  The 
corridor  cuts  all  the  pavilions  near  the  north  unds  of  tlie  imildinga. 
fieparnting  the  ward  almost  entirely  from  the  service  part  of  the 
buildiDg.  This  arrangement  leaves  the  south,  east,  and  west  front* 
of  tlie  war<ls  entirely  exposed,  to  (he  Bun*e  rays— a  very  important 
advantage.  The  kitchen  and  laundry  are  at  opposite  angles  of  the 
grounds,  while  the  autopsy  building  is  placed  in  the  extreme  north- 
east corner  of  the  grounds,  as  far  from  all  the  wards  as  practicable. 
The  free  space  between  the  separate  pavilJona  shoidd  he  at  least 
twice  the  height  of  the  building.  In  tlie  .TohnB  Hopkins  Hospital, 
the  space  \b  18  metres  between  the  one-story  common  wards,  which, 
are  11  metres  in  height  from  the  surface  of  the  ground  to  the  ridge' 
of  the  roof. 
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VENTILATION  AND  HEATING. 

The  cubic  space  (initial  air-spacp)  per  bed  ia  the  wards  should 
not  be  less  than  1500  to  3000  cubic  feet  (48  to  56  cubic  metres),  and 
for  Biirgical  or  lying-in  caeea  and  coptagioua  diseaeea,  71)  cubic  metres 
ehould  be  allowed.  The  ventilating  arrangements  g^hould  secure  an 
entire  change  of  the  air  two  to  three  times  an.  hour. 

In  most  sections  of  the  United  States,  natural  ventilation  can 
be  relied  on  to  keep  the  air  in  ho3i)ital  wards  pure  (assuming,  of 
course,  the  proper  conHtruciioii  of  the  buildings).  The  windows* 
doors,  and  walla  are  important _  factors  in  securing  this  ventilation. 
Hence,  especial  care  ia  to  be  paid  to  their  construction  and  arrange- 
ment. 

Many    German,    French,    and    English   authorities    on   hospital' 
building  urge  the  importance  of  making  the  walls  impervious  b 
cement,  glass,  or  paint.    The  peculiar  odor  known  aa  "hospital  odor; 
it  is  asserted,  cannot  be  prevented  in  any  hospital  in  which  the  floors, 
walls,  and  ceillnfjs  are  not  absolutely  impervious.     The   American 
practice  is  generally  in  favor  of  walla  which  permit  tranapiration  ofl 
air.    In  llie  experience  of  (lie  atilhor  the  impcrvioufmrss  of  the  walla 
is  not  neccaeary  to  secure    freedom  from  hospital  ndor.    It  remains 
a  question  for  wrioua  con«)deration  whether  the  diminntion  of  naturftl 
ventilation  would  not  counterbalance  any  good  r^^8ul1ing  from  noo' 
absorptive  walU. 
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The  interior  of  the  walls  should  be  perfectly  smooth  and  plain ; 
no  projectioua,  (joTDicts,  or  offsetB  of  any  kind  are  pt;?rmi8Bible,  The 
desirability  of  thia  restrielion  whb  clearly  expruaeud  over  a  hundred 
years  ago  by  John  Howard:  "From  a  re^iard  to  the  health  of  the 
patients,  I  wish  to  see  plain,  wliit*.'  walla  in  liospitula,  and  no  article 
of  ornamentfll  furniture  introduced.''' 

Windows,  should  rim  'iuite  to  the  ceiling,  and  should  not  be 
arched,  liut  finished  9(}Uflre  at  the  top.  There  should  be  one  window 
for  every  two  beds.  The  window-sash  should  be  double  to  retain  heat, 
find  the  liglitft  heavv.  cWr  glass.  Veiitilution  can  be  promoted  by 
raiBing  the  outer  sash  from  liclow  and  lowering  the  inner  one  from 
above.  The  insertion  of  a  Sherringham  ventilator  at  the  top  of  the 
inner  Bash  will  aid  in  giving  the  incoming  air-current  an  upward 
direction. 

Heating  is  best  aceorapIiRhed  by  introducing  hot  air  from  without, 
or  by  atovea  or  fire-placee  in  the  renire  nf  the  wards.  Where  hot  air 
is  introduced  from  without,  it  should  be  heoteil  by  passing  it  over 
steam  or  hot-water  coils,  and  not  by  passing  it  through  a  furnace, 
which  may  produce  siipcr-'hcating  and  excessive  dryness  of  the  air. 

In  a  series  of  eipcrimenta  by  Dr.  Edward  Cowles  at  the  Boston 
City  Hospital,^  the  air  was  heated  to  33°  C.  by  paEsing  it  over  steam- 
coils.  It  was  admitted  to  the  wards  by  numerous  inlets  30  centimetres 
8<iuare.  The  beat  velocity  for  ventilating  and  warming  purpusus  wna 
found  to  be  54  metres  per  minute.  Exit  openings  were  in  the  ceil- 
ing, and  it  was  found  bist  to  make  them  largCj  as  by  this  means  the 
rapidity  of  exit  currcnta  ia  reduced. 

Where  the  warrniDg  of  the  ward  must  be  accompliahcd  hy  stoves 
or  fire-plaoes  in  the  ward^  the  best  plan,  for  scjuare  and  octagnn  wards. 
is  to  have  a  large  central  chimney  with  arrangetnetits  on  the  four 
sides  for  fire-places  or  stoves.  This  chimney  con  also  be  used  as  a. 
very  effioii^nt  ventilating  ahaft  throughout  the  year  by  a  device  put 
in  practice  by  Wr,  John  R.  Neimsee,  architect  of  the  Johns  Hopkins 
Hospital.*  In  oblong  wards,  two  or  mnre  large  stoves,  placed  at  equal 
diBtanci-s  along  the  centre  of  the  wards,  will  hent  the  wards  effectually. 

Floors  Bhould  he  made  of  tiles,  elate,  or  onk  or  yellow-pine 
lumber.    If  wood  ia  used,  it  should  be  well  seasoned,  perfectly  smooth. 
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'An  Ac«ttint  of  the  PrinFipal  T^zdreltrm  of  Eurnpp.  rto.,  p,  57.    trillion, 
•Report  of  the  Mfts*aph«s*ttB  State  Board  of  IIwilUi  for   1870,  pp.  231- 


'  HoepILnl    ConstrucHoTi    nnt]    Ordnnizatlon: 
Hospital,  p.  335  et  acq.    New  York,  1875. 
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and  all  jointB  accurately  made,    Tlie  floor  shQUld  be  kept  conslantl, 
waxed  to  render  it  impervious  to  fluids. 

The  space  Letweea  the  floor  and  ceiling  below  should  1k'  lille 
with  mme  fire-proof  non -con dueling  materia],  such  as  cunent  cir  hol- 
low bricks,  in  order  to  i&ohite  each  floor  or  ward,  as  much  as  possible 
from  others,  lioth  to  prevent  traDamiasion  of  noise  and  eitension  of 
lire. 

All  corners  and  angles  on  the  inside  of  the  building  ahodld  be 
rounded  to  facilitate  the  removal  of  dust. 

1q  c'eaning  up,  care  should  be  taken  not  to  stir  up  thp  lay 
of  dust  too  much  by  active  eweeping  and  ilustlng.  The  floors, 
niture,  door-  and  window-  casings  should  be  wiped  off  with  dninp 
cloths.  Soiled  bt.'ddiug,  clothing,  dreesiugs,  and  btmdages  must  be 
promptly  reuioved  from  the  ward.  Mattresses  and  other  bed-clothing 
should  not  be  shaken  in  the  ward.* 

Water-elogeta  or  {where  the  dry  metiiod  of  rcrnnval  of  p.xcrcta 
in  use)  earth-  or  pail-  closets  shouhl  be  placed  where  they  can  U;? 
eaelly  reached  by  the  patients,  but  the  apartment  in  which  they  are 
placed  must  not  open  directly  into  the  ward.  The  entrance  to  tliis 
apartment  should  tie  from  the  corridor  or,  better  still,  from  the  open 
air.  The  ventilation  of  water-closets  should  be  independent  of  and 
entirely  distinct  from  that  of  the  ward  or  other  part  of  the  hospital 
building. 

It  is,  of  course,  titmecesfiary  to  more  tlmn  call  attention  to  the 
vital  importance  of  the  prompt  removal  of  all  excreta,  both  solid  and 
liquid.  Troni  the  ward  or  hospital  building.  To  attempt  disinfection 
of  excreta  and  allow  them  to  remain  in  the  ward  after  being  voided 
is  a  pemicioua  practice,  which  should  under  no  circtiinBtnncea  he  per- 
mitted. All  utenaila  for  the  n'ceptinn  of  excreta,  bed- pans,  etc, 
should  be  immediote'y  emptied  and  tborouglily  cleanaed. 

ITrinale  arc  not  ndviBahle;    the  simple  hopper-clnget  with  hin, 
hard-wood  aeat,  aa  described  in  riiapler  VT,  is  sufTicient, 

A  bath-room  and  ]9%"a1ory  should  be  attached  to  every  ward.    Tt 
shouM  he  placed  in  the  service  building,  und  be  eiiflily  accessible  to 
the  patients.    There  should  also  be  portable  bjith-tubs  in  order  th« 
hatha  may  he  given  in  the  wards  when  necessary. 

Ever)'  large  general  li'iapita!  should  alsii  have  a  pppeial  apnr!- 
ment  or  building  where  bathe  of  various  kinds,  eiieh  us  medicated, 
vapor,  Turkteh,  and  Eussian  baths,  could  be  given.     In  lying-in  hos- 
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pitals,  special  arrangements  for  giving  vagina!  and  uterine  doiu-hea 
muet  aido  be  furnishc-rl. 

A  daily  water-atipply  of  at  l<?aat  4:50  litres  [}«r  bed  should  be  pro- 
Tided.  The  wiikT  elioukl  be  esBily  accessible  from  the  wards  and 
Tarlous  purts  of  the  sorvicf  building. 

All  water-closets,  soil-  and  waate-pipes  must  be  properly  trapped  j 
fill  joints  must  be  properly  made  and  all  sewer  connections  made  on 
the  most  improved  plans.  All  work  of  this  sort  should  be  properly 
tested  befofie  being  accepted,  and  frequently  inspected  afterward. 

No  sewer  or  hotiRC-drdin  should  be  laid  under  a  ward. 

A  diBinfecting  chest  for  disiofetting  soiled  clothing,  bedding, 
dresBinga,  etc.,  should  be  placed  in  the  baeenient  of  the  ward,  and 
connected  with  the  latter  by  an  iron  chute,  closing  perfectly  by  an 
iron  top.  The  best  and  most  convenient  disinfectant  ia  steam.  ThiB 
is  also  the  beet  means  to  destroy  vermin  in  clothing  and  bedding. 

It  ia  (juc'stioQahle  whether  a  nursu's  rciom  should  be  attache<l  to  a 
hoBrpital  ward.  The  nurac'e  place,  when  on  duty,  \a  m  the  ward  itself, 
not  in  a  room  separate  from  it.  Where  there  is  a  nurse's  room,  it 
diould  not  bL'  furnished  with  sleeping  arran^cuients,  for  this  is  a 
strO'Dg  ternptatiou  to  neglect  of  duly  on  the  part  of  the  nurse.  A 
nurse  not  on  duty  should  not  be  permitted  to  remain  about  the  ward, 

A  ward-}(itchen  should  be  in  the  service  building*  where  articles 
of  food  can  be  kept  h'lt  or  cold  when  necessary,  and  where  Bpecial 
dressings,  cataplasms,  hot  water,  etc,  can  be  prepared.  A  small  gas- 
stove  only  should  be  allowed  in  the  ward-kitchen,  as  the  regular  meals 
of  the  patients  are  prepared  in  the  central  kitchen,  which  should 
be  totally  detached  from  the  hospital.  The  ward-kitchen  can  be 
easily  utilized  as  a  nurse's  room,  and  in  a  small  hospital  can  also 
be  used  as  a  Btore-room  for  the  patients'  body-  and  bed-  linen  and 
clothing. 

The  dining-room  for  patients  able  to  be  out  of  bed  should  be 
in  tlie  sorviee  building.  A  room  with  a  good  light  and  well  ventJlatfcd 
and  hcateti  t-hould  be  selected  for  this  purpose.  In  the  intet'vals 
tetween  meals  this  room  could  he  ueed  as  a  day-room  for  Ruch  pntienta 
as  should  be  out  of  bed,  hut  who  are  not  able  to  he  in  the  open  air. 

A  dead-house,  containing  a  dead-room^  autopsy-room,  and  a  room 
fitted  up  for  rough  microscopic  and  poasibly  photogrnphic  work,  ia 
a  neceesity  to  Gver\"  well-appninted  general  hospital.  The  dead-hjuse 
should  be  entirely  eeparntc  from  the  ward  bnildingB, 

The  kitchen  should  be  separate  from  the  other  buildingis,  and 
in  large  hospitals  should  alao  be  the  central  station  for  the  heating 
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arrangements,  if  hot  water  or  steam  is  to  be  need.  Tlip  laimt^ry  miiy 
be  connected  with  it.  Tlie  kitchen  should  be  conneoted  witli  tli& 
ivards  by  means  of  a  covered  corridor  to  avoid  eiposure  in.  carrying 
the  food  to  the  wards. 

The  adtiiinistration  building  ahould  contain  office-rooms  for  ilie 
siiperinteuLknt  and  reeidrat  physician,  pharmacy,  libran',  reception- 
rooms  for  viaitora^  Hving-rooma  for  one  or  more  assistante,  and  dwell- 
ings for  the  Buperinteadent  and.  rcaident  physician. 

THE  ADMINISTRATION  AND  MANAGEMENT  OF  A  GENERAL 

HOSPITAL. 

The  general  nianagement  of  a  bospitfil  Blimild  tie  imdor  the  direc- 
tion of  a  superintendent,  who,  besidee  beiug  a  inedicaJ  man,  eliould  be 
especially  qualified  by  study  and  experience  for  the  work.  The  super- 
intendent of  a  large  hospital  should  not  be  expected  to  perform  any 
of  l!ie  routine  prof^sioiial  work  in  tlie  wards,  but -he  should  be  re- 
sponsible for  the  aervice,  both  professional  and  lay,  in  the  hospitah 
ITe  should  be  the  fifiancial  officer,  and  in  all  other  things  concerning 
the  hospital  his  judgment  sbouid  decide.  He  should  have  sufficient 
aasistsince  to  permit  all  neeesaary  duties  to  be  promptly  performed. 
For  this  purpose  be  should  have  a  secretary,  or  clerk,  who  sliould  not 
be  a  nicdicnl  man;  otlierwiae  the  attention  of  tlie  latter  might,  be 
withdrawn  from  his  clerical  duties  to  the  more  interesting  profea- 
Bionnl  work  in  the  hospital.  The  plfin  advocaled  by  some  authorities, 
to  have  two  supcrintt'ndenta  for  large  hospitals^me  tf  whom  ?hall 
be  a  medical  man  and  direct  only  the  professional  work  of  the  hos- 
pital, while  the  other  shall  have  charge  of  the  administrative  ftinc- 
tione — does  not  commend  itself  to  the  author.  It  involves  a  division 
of  reflponsibility  which  will,  in  nearly  all  cases,  eventually  lead  to 
differences  of  opinion  likely  to  prove  unfavorable  to  the  best  intercsta 
of  the  hospitaL 

It  ifl  customary  in  this  country  to  appoint  as  resident  physicians 
and  surgeons  in  hospitals,  recent  graduates,  whose  functions  are  uau- 
ally  limited  to  carrying  out  the  directiona  of  the  vieitiog  phvsicinns 
and  surgeons,  and  aometimes  to  act  on  tbeir  own  responsibility  in 
emergencies.  This  eystem  has  some  advantages  for  the  physicians.,  but 
is  Usually  detrimental  tn  the  best  interests  of  the  patients.  The 
resident  me^lical  officer  in  a  large  hospital  should  always  be  a  thor- 
oughly qualified,  experienced  physician,  capable  of  deciding  promptly 
when  the  occasion  arises,  and  he  should  be  responsible  to  the  super- 


ADMINISTRATION  AND  M^iNAGEMENT  OF  HOSPITAL. 


227 


intyndent  for  the  proper  performance  of  his  professional  duties, 
N'ecesfiaril}',  a  pliyBiciaa  with  the  qualifications  indicated,  would  de- 
mand &  very  much  larger  salaiy  tliaa  is  usually  paid  resident  phyai- 
ciana,  but  it  should  be  understood  that  no  hospital  in  which  tlie  good 
ni"  the  patient  is  the  first  cooaideration  caa  be  conducted  on  a  chuap 
hasis. 

Visiting  physicians  and  surgeons  and  all  resident  medical  officers 
should  be  chosen  with  reference  to  their  general  and  special  quali- 
fications for  the  duties  expected  of  them.  It  would  seem  to  be  a  good 
plait  to  make  the  selections  for  subordinate  positions,  at  least,  by  com- 
petitive examination. 

The  Bick  in.  a  hospital  should  be  properly  claBsified.  Klale  and 
female  patients  should,  of  course,  be  treated  in  separate  wards.  A 
primary  claBBillcation  into  medical,  surgical,  and  obstetrical  ca&es  or 
wards  ia  also  indicated.  Infectious  diseases,  such  as  typhoid  fever^ 
erj-eipelaSj  cholera,  yellow  fever,  croupous  pneumonia,  etc.,  sliould  not 
be  treated  in  the  same  warda  with  rheumatism,  Bright's  disease,  cai-- 
diac  and  nervous  disorders,  or  simple  digestive  derangements.  It  is 
queetionablc,  however,  whether  it  iB  advisable  to  mal:e  a  very  elaborate 
classification  of  the  various  dis&asee  except  in  very  targe  hospitals. 

An  accurate  record,  made  at  the  time  of  observation,  and  not 
written  from  memory  afterward,  should  be  kept  of  the  history  and 
progxesa  of  every  case.  The  record  should  show  not  merely  the  symp- 
toms and  diagnosis,  but  the  medical  and  hygienic  treatment.  In  moat 
hospitals  where  such  records  are  kept  the  entries  arc  made  either  in 
a  simple  memorandum-book  or  in  a  more  or  leas  complicated  case- 
record.  A  simple  form  of  caae-record  has  been  devised  by  Surgeon- 
General  Walter  W}.7nan,  of  ITnitcd  States  Marine-HoBpitnl  Service, 
which  seems  to  posseaa  advantages  that  render  its  general  adoption 
desirable. 

In  hnepitala  where  cnscs  of  «nrgicall  diseases  and  injuries  are  re- 
ceived, a  special  flpartment  should  be  fitted  up  as  ao  operating-room. 
Operations  ahould  not  be  performed  in  a  ward  m  the  presence  of 
other  patients. 


QUESTIONS  TO  CHAPTER  VII. 

CONSTRUCTION  OF  HOSPITAUS. 

What  would  govern  you  in  selecting  a  eite  for  a  hoapitalT  tt'hat  will 
go  to  tietertuinc  the  building  aienl  la  calculating  th«  Area  requireil  (or 
buildings,  what  relation  has  it  to  iht  tiumbcr  of  bL'dti  ia  the  Lospitiilf  In 
l1ic  wards,  whnt  »ho'uld  be  the  itctUal  luininium  H'Oor- apace-  for  eatli  bed  for 
HDD- infectious  and  for  infectious  diseases T  What  is  tha  difference  in  the 
pnixL-ipIoy  of  modern  hospitaj  eonBtmclion  and  of  those  formerly  in  vugiml 
What  art  Home  of  the  advantages  of  the  modern  pltinT  What  was  Hie  pro- 
tntyp)e  of  the  preaent  syatefnT  How  miiny  wards  should  each  pnvilion  contain 
at  the  most!  How  many  bt'da  in  each  wardt  What  oonveniencea  Bhould  there 
be  in  each  ward  or  pavilion  f  Wimt  ia  mBatit  by  a  pavilioa  block-liospitall 
VVImt  apa-ce  should  tbere  be  between  the  separate  pavilional 

What  cubic  ajmi^e  ppr  bed  should  there  b«  in  the  ordinary  u-anlal  \Vhat 
■rases  ne«d  more,  aud  how  niuoh,'!  How  often  ahould  the  air  be  entirely 
changed  in  the  wardaT  Should  the  -K-allB  be  |)>erviDUB  or  imperriouii  to  thn 
jiAiisage  of  air!  ITow  should  the  walls  be  finished?  Hoiv  many  windows 
should  there  be  In  each  ward!     How  high  should  they  beT 

What  ia  the  best  way  to  heat  a.  hoiipitul  wardT  How  should  hat  air 
bo  warmedT  If  a  ward  is  to  be  wartned  by  fire-places  or  stoves,  how  should 
they   be   arranged! 

Of  what  materials  should  the  flOora  he  made?  How  should  they  be 
treated?  VVlint  Rhoiild  there  be  betweien  ceilings  nnd  the  floora  afioveT  Why! 
Haw  should  the  corners  and  angles  of  floors  and  eeilings  be  finiahedl 

Hqw  should  the  wards  be  iileaaedl  What  should  be  dun«  with  ^1«d 
bedding,  ete-T 

Where  should  the  Wftter-elosetfl,  etc.,  be  located?  How  ahould  they  he 
ventilated! 

How  imieh  water  should  be  furnished  per  bed!  Why  should  no  newer 
or  house-drain  be  l»id  under  n  ward?  Where  should  the  Muraca'  rooMn  be! 
Where  the  ward  kitchen  nnd  iJininproora!  WTint  Is  Hw  adnuniHt ration 
building  for,  and  what  should  it  eontftinT  What  officers  are  necessary  for 
the  Rianagcment  of  a  hospital!  \Miat  are  their  duties!  How  should  the 
resident  phynicianj*  he  qualilled  and  selected!  How  should  the  aic^k  he  elaui- 
&ed|  and  what  wardii  Hhuuld  there  be  in  a  f^cneral  hospital!  Mention  soma 
of  the  det^lU  that  ahould  be  noted  in  the  case  records. 
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CHAPTER  VIII. 

SCHOOL  HYGIENB. 

DrniKo  the  period  of  childhood  and  youth  the  organiam  yields 
readily  to  jnipressioDS  nnd  torcm,  both  cxternfll  and  internal,  and  it  ia 
therefore  iwiportant  that  the  child  be  sufeguard&d  daring  this  forma- 
tive period,  and  sunoundiid  with  those  influencps  u-hich  make  for  good. 
Coneidering  the  number  of  yeara  spent  in  acquiring  an  education  and 
the  length  of  time  each  day  devoted  to  stiidy.  moBt  of  winch  is  spent  in 
the  schooJ-room,  it  will  be  readily  iinderetood  why  a  special  chapter 
should  be  devoted  to  thia  particular  theme.  School  hygiene  includes 
tlie  eoQsideratioo  of  the  sanitary  principles  underlying  the  construction 
of  school-houses  and  school- fumituTe,  ventilation  and  heating;  the 
proper  amount  of  time  to  be  devoted  to  study  at  different  ages;  the 
special  digeaeeg  of  gchool-children.  their  caU3es,  and  m^ana  for  their 
preveation.  It  also  embraces  the  personal  hygiene  of  the  scholar 
and  his  general  health  nnd  habits. 

These  matters  are  of  interest  to  the  scholar  himself,  to  his 
parents,  the  citizen  in  generalj  and  especially  to  the  physician;  be- 
cause as  a  physician  he  ia  specially  fitted  by  his  special  education 
and  training  to  Berve  on  school-hoards  and  comraitteea  of  education, 
and  hecause  he  ia  so  often  called  on  to  treat  those  maladies  of  child- 
hood which  hfivc  been  caused  by  unaanitary  conditions  in  school  life> 
or  are  largely  influenced  thereby. 

In  the  construction  of  school-houses  the  same  hygienic  principles 
are  applicable  as  in  dwrlling-house  cnn^triiction,  Tho  selection  of  a 
?!te  for  the  sehool-huilding  should  comniand  the  same  careful  con- 
sideration that  iB  necessary  in  deteroiining  upon  a  site  for  a  dwelling. 
It  should  be  of  Bufficient  elevation  to  insure  good  drainage,  not  only  of 
the  sewage  and  refuse  collected  in  the  building,  but  also  of  surfaee- 
and  rain-  "rater  flowing  over  the  soil.  Proximity  to  marshes  and 
other  unsanitaTV  aurroundlncs  shoiilrl  he  avoided.  Tf  the  soil  is  damp 
it  should  be  properly  drained,  and  all  sources  of  insalubrity  in  the 
neighborhood  avoided  nr,  if  possible,  removed. 

Kspecially  should  there  be  plenty  of  space  around  the  building 
to  insure  good  external  ventilation,  to  insure  the  (idmission  oE  an 
abundance  of  light,  and  to  provide  ample  play-gro«nds   for  the 
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children.  School-buildiiigB  should  not  be  located  in  cloee  proximity 
to  factories,  or  to  trades  giving  off  smoke,  diistj  or  noxious  odora. 

School-houses  should  not  be  over  three  stories  high;  corridors 
and  stjiinvays  should  be  wide,  straight,  and  well  lighted.  All  stairs 
should  be  securely  built,  and  be  guarded  with  ample,  atrong  railing. 
All  dooTS  should  open  outward  to  permit  ready  egress  and  reduce  the 
danger  of  accident  in  panics  from  any  cause. 

Fire-drills  should  be  held  at  stated  intervals  under  direction  of 
the  teachers. 

In  addition  to  the  study-  or  recitation-  rooms,  proTialon  should 
be  made  for  play  and  culiEthcDic-exi^rcise  rooms.  Well-lighted  and 
Tenttlated  eide-roonnis  should  be  proTided  for  the  reception  of  out- 
side clothing,  umbrellas,  overfihoea,  etc.  These  articles  should  not  be 
kept  in  the  recitation-  or  ptudy-  rooms. 

Floors  should  be  made  of  accurately-joined  flooring,  and  ren- 
dered impervious  by  oil  or  paraflfinc  coating. 

All  comers  and  angles  should  he  rounded,  to  prevent  the  accu- 
mulation of  dirt. 

Appropriate  measures  must  be  empfoyed  to  preve-nt  the  permea- 
tion of  the  building  by  gronnd-air. 

The  foundation-walla  aliould  be  laid  in  Portland  cement,  and 
coated  inside  and  out  with  the  Bame,  and  the  floors  shotdd  be  laid 
in  at  least  ten  inches  of  cement.  This  will  insure  a  damp-proof 
ba&ement  as  well,  which  may  be  used  as  play-rooms  during  in- 
clement weather,  provided  they  be  properly  heated  and  ventilated. 

The  inside  walls  of  achool-rooms  may  be  tinted  a  neutral  gray, 
or  light  blue  or  green.  Ceilings  should  be  white.  Walls  and  ceil- 
ings ehould  not  be  painted,  but  lime-coated  to  permit  free  transpira- 
tion of  air. 

Schools  ehould  be  so  constructed  as  to  pennit  of  ready  heating 
and  ventilation,  cleaning,  and  keeping  clean.  In  large  schools  the 
method  will  usually  be  by  furnace-heated  air.  although  a  better 
method  would  probably  be  hy  steam-  or  hot-water  pipes. 

What  is  known  as  the  "Smead  system"  is  a  most  excellent  one. 
It  IB  n  combined  system  of  heating  and  ventilation,  consisting  of  a 
hot-air  furnace,  the  fresh  heatnl  air  being  admitted  through  one  net 
of  registerfl,  placed  in  the  wall  near  the  floor,  and  the  foul  air  being 
taken  out  through  another  set  nf  flues  on  the  same  side  of  the  room 
and  at  the  same  level.  This  "used-up"  air  is  then  carried  from  the 
building  through  a  system  of  ducts  passing  beneath  the  floors  of 
the  rooms,  the  heat,  by  this  arrangement,  being  further  utilized  to 


232 


TEXT-BOOK  OF  IIYOlENE. 


The  ventilatfoin  of  echool- rooms  raupt  be  carried  out  nn  the 
principles  indicated  in  Chapter  I.  With  careful  and  intelligent 
teachers,  natural  ventilation  will  give  better  satisfaction  than  a  com- 
plicated artificial  Hyatem.  Where  windows  and  doors  must  be  largely 
depended  upon  for  veutilfltion.  th«  Bury  window  ventilator,  here 
illustrated,  will  give  satisfactory  results  unless  the  «chool-room  is 
overcrowded. 

Opening  the  doors  and  windows  when  the  pupils  are  out  of  Aqots. 
— flughing  the  rooms  with  frcah  air — ia  not  a  method  to  be  com- 
mended. The  temperature  of  the  room  is  so  lowered,  that  when  the 
children,  overheated  from  play,  return  to  it,  they  may  become  cliilled, 
and  "colds"  be  produced, 

A  model  stntly-room,  according  to  modern  views,  should  bft 
about  9  to  10  metres  long,  not  over  7  metres  wide,  and  4  to  4  '/t 
metres  high.  Such  a  mom  eould  be  eafiily  lighted  by  windowa  on  one 
side  only,  and  readily  heated  and  ventilated.  It  wou'd  alao  enable 
the  teacher  to  extTcise  a  close  Bupervieion  over  the  pupils.  In  a 
room  of  this  size  forty  pupils  would  be  a  proper  number,  although 
fifty  could  be  acconimoHated,  The  initial  air-space  for  each  pupil 
would  be  S.60  cubic  metres  if  there  were  fifty  pupils  in  the  room, 
and  7  cubic  metres  if  there  were  only  forty.  This  would  be  slightly 
reduced  by  nllowaiice  for  the  teacher. 

It  fa  believed  that  study-rooms  should  face  toward  the  north. 
The  light  entering  from  the  north  side  of  a  building  would  be 
equable  during  a  whole  day.  While  a  larger  window  surface  would 
be  nft;eSMry  than  with  an  easterly  or  aoutherly  expogure,  it  is  held 
thut  the  liglit,  beine  devoid  of  all  glare,  would  b&  more  effective. 
When  the  light  U  admitted  on  the  east,  south,  or  west  sides  of  the 
buiEding,  the  direct  entrance  of  the  eun'e  rays  muni  he  prevented 
by  curtains,  by  means  of  which  the  amount  and  proper  distribution  of 
the  Ught  ia  rcgiilated  with  difficulty. 

The  windows  of  the  Hchool-room  should  reaeli  frnin  ahout  the 
heiglit  of  the  pupil's  shoulder  (when  aeated)  to  the  ceiling.  Arches 
or  overhanging  cornices  over  the  windows  ghonld  be  avoided,  as  they 
cut  off  much  light.  For  the  same  reason  the  near  proximity  of  other 
high  buildinga  anrl  of  trees  should  be  avoided  in  selecting  a  site  for  a 
BchoolbouFc.  The  window  area  should  he  not  lew  than  one-fifth  of 
the  floor  area,  otherwise  the  light  will  he  deficient. 

The  light  should  be  admitted  only  from  the  left  aide  of  the 
pupil.  When  admitted  from  the  right  side  the  shadow  cast  by  the 
pen  in  writing  interferes  with  good  vision;    if  admitted  directly  in 
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front  of  the  pupil,  the  glare  of  the  light  will  injuriausly  affect  the 
eyes;  while.  i£  it  can  enter  from  behind,  the  book  or  paper  of  the 
pupil  wilt  be  bo  much  in  shadow  as  tf>  compel  him  to  lean  bo  far  to 
the  front  in  bringing  his  eyes  nearer  to  book  or  paper  that  nearsight- 
edness is  very  likely  to  he  developed.  Purthermnre,  if  the  light  is 
admitted  into  the  room  at  the  backs  of  the  pupils,  the  eyes  of  the 
teacher  are  liable  to  suffer  from  the  constant  glare. 

In  a  flchool-room  of  the  dimensions  nbove  stated,  a  row  of  windows 
on  oti«  side,  forming  an  area  of  glasa  of  one-fifth  of  the  floor-space, 
•wiT[  thofotighly  ftncl  salisfactorily  illuminflte  the  room,  with  the  least 
unfoTorable  iaflucncc  upon  the  organs  of  viaion.  It  is  advisable, 
therefore,  to  always  insist  upon  this  arrangement  of  lighting  of 
schnoi-roomB.  Where  artificial  light  is  used  in  a  school-room,  it 
Ehould  be  in  the  proportion  of  one  burner  to  every  four  pupils. 
All  burners  should  be  provided  with  chimneya  and  vertical  re- 
flectoTS. 

Electric  lights,  properly  abaded,  or  toned  down  with  ground  glasa 
or  tinted  globesj  are  to  be  preferred,  as  they  do  not  require  any 
adiditinnal  reniilation. 

Water-closets  and  privies  should  not  be  placed  in  cellars  or 
basements.  This  would  seem  to  be  self-evident,  and  yet  in  many  city 
school-bounca  these  places  of  retirement  are  in  this  nrsuitahle  loca- 
tion. When  it  is  considered  that  large  schools  are  frequently  warmed 
by  hot  air  taken  from  the  cellar,  it  furnishes  fin  additional  reason 
to  avoid  thi3  location  for  water-closets.  On  the  contrary,  the  cus- 
tom, in  some  country  fchoola,  of  placing  the  privy  at  a  considprable 
distance  from  the  school-room  and  in  an  exposed  situation  ie  almost 
equally  reprehensible,  as  the  pupils,  ospecitiHy  girls,  are  prone  to 
neglect  ribeyjng  the  calls  of  patiire,  frora  which  neglect  many  djg- 
ordere  arise.  These  "garden-houses"  should  be  connected  with  the 
school-house  by  a  covered  way. 

Desks  should  be  slightly  sloping,  the  edge  nearest  the  pupil  being 
about  1  inch  (2.5  centimetres?)  higher  than  his  elbows.  The  front 
edge  of  the  seat  shmiKl  project  a  little  beyond  the  near  edge  of  the 
desk,  so  that  a  pimnb-line  dropped  from  the  latter  should  etrike  the 
seat  near  its  front  edge.  If  the  scat  is  not  thus  brought  slightly 
under  the  desk,  the  pupil  is  compelled  to  lean  forward  in  writing, 
which  position  prevents  proper  expansion  of  the  chest  and  increases 
the  blood-pressure  in  the  eyes — a  condition  promotive  of  near- 
sightedness. 

Seats  should  be  only  high  enough  so  that  the  feet  rest  flat  upon 
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the  floor.  If  they  are  higher,  a  foot-board  must  be  provided. 
Children  should  not  be  condemiied  to  the  cruelly  of  having  their 
feet  dangling  '■'between  heaven  and  earth"  wMIe  tiicy  keep  their  seats. 
Seats  and  desks  should  be  graded  according  to  the  sizes  of  the  pupils — 
not  tlieir  nges  or  standing  in  Uie  claea. 

An  ideal  seat  and  desk  would  be  one  made  to  measare  for  each 
pupilj  but  this  is  manifestly  impracti cable,  inasmuch  aa  with  the 
coQatant  growth  of  the  child  the  Beats  would  be  rapidly  outgrown. 


■^ES^T^^*^^ 


Fig-.  25.— Adjustablfl  Sthgol-Jesk   (Front  View>. 

The  (leak  shown  in  Fig.  29'  is  adjustable  to  children  of  differ- 
ent  eizea,  and  eeema  to  solve  the  problem  which  has  so  long  puzzled  the 
school  eunitarian.  The  desks  are  made  for  a  ajugle  pnpil  and  the 
scat  Eind  desk  are  independently  adjustable.  The  frame  ie  of  iron 
and  the  scat,  buck,  and  desk  of  hard-wood  lumber. 

Blnckhonrda  ehould  not  he  placed  at  a  greater  distance  than  10 
metres  from  the  farthest  pupil.  The  ground  of  the  hoard  should  be 
a  dead  blaok.  without  histre.  In  writing  eserciFee  upon  the  board, 
care  should  be  taken  that  the  letters  and  figures  are  made  sufficiently 
large,  and  with  rather  heavy  strokoB  of  the  crayon,  in  order  that 
they  may  be  easily  seen  from  the  most  distant  part  of  the  room.    It 

'Maile  by  the  Kualmlle  bchaal  Furniture  Coinpany,  Kuahville,  Ind.,  U. 
S.  A. 


SCHOOL  HTGIB!(K. 


335 


haa  recentlj  been  demanstrated  that  a  black  ktter  on  a  white  grvoud 
COD  be  seen  at  a  greater  distance  tlian  a  white  letter  on  a  bladt 
groimd.  Hence,  it  might  prore  advantageoas  to  the  eve-sight  of 
school-children  to  Babetitnte  for  the  presrot  blacklmard  and  chalk, 
a  white  board  and  black  cfayon.  Id  eome  Europeao  lectiiriMX)oai& 
this  pIoQ  has  been  adopted  with  satisfaction. 

YDung  children  Bhould  not  be  kept  at  the  same  study  or  in  the 
same  position  for  long'  at  a  time.  The  exercises  ehould  be  frequently 
Taried.  It  is  especially  with  children  in  the  primary  grades  that 
care  shonld  be  taken  not  to  oTerbarden  their  minds  with  too  many 
Lours  of  itndy,  or  too  long  condniiatice  et  the  same  erercise. 

Clitldren  should  not  be  placed  in  a  regular  M^hool  rnach^  if  at 
all,  before  the  completion  of  their  7th  year.  Between  the  ages  of  5 
and  t  they  mar  be  t^nt  to  a  kindergartcD.  From  T  to  9  years  they 
should  be  kept  at  their  stncltEs  not  longer  than  three  hours  dailv; 
from  9  to  12  years  foar  boars  may  be  allotted  them;  and  from.  IS 
to  16  Tears  tliey  may  be  kept  at  mental  work  five  to  six  hours  daily. 
This  does  not  mean  tliat  pupils  are  to  be  kept  continuoualy  at  their 
studies  d-nring  these  hours,  bat  that  they  should  be  neither  com- 
pelled nor  permitted  to  stady  longer  than  these  periods  each  day. 
It  is  believed  that  these  figarea  represent  the  capacity  for  endorance 
in  the  majority  of  children,  and  they  should  be  adopted  in  all  schools 
where  the  largest  return  in  mental  acquirements  is  desired  at  the  least 
expenditure  of  health.  Excess  of  time  expended  in  study  is  almost  cer- 
tainly followed  by  physical  deterioration*  "A  little  le?s  brain:  a  little 
more  mnscle,"  for  our  children,  is  a  legitimate  demiind  that  we 
may  make  of  legiBlators  and  school-boards. 

Gymnastic  exercises  should  form  part  of  the  daily  routine  in 
all  schools.  These  exercises  should  take  place,  when  practicable,  in  the 
open  air.  Playing,  romptog,  knghing,  aod  einging  ahoold  be  en- 
contaged,  rather  than  the  natural  tend^acy  to  Ixiisteroua  plsy  r^ 
strained.  It  is  especially  desiralde  that  female  children  should  be 
encouraged  to  take  part  in  these  dirersione.  The  desire,  on  the  part 
of  many  parents,  to  see  little  girls  deport  themselves  as  yotmg  Indies, 
before  tlie  time  even  when  they  write  their  age  in  two  figures,  ia 
very  repreheDsible,  and  defiercee  the  most  unqualified  condemnation. 
Uolii^re'e  eatirical  remark.  "H  n'y  a  plus  d'enfants,"*  seems  to  be 
literally  true  at  the  present  day. 

The  principal  diseaees  incident  to  school-life  are  myopia^  spinal 
deformities,  nerrons  and  digestiye  disorders,  pulmonarj'  phthisis,  and 

'Thrre  mn  no  mor*  children," 
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the  communicable  diseasca,  viz. :  chicken-pox,  «mall-pos,  erysipelas, 
measles,  ri^theln,  scarlatiDa,  typhoid  Tover,  and  contagious  nplithalmia. 
By  judicious  sanifary  mensurea  these  can  all  be  very  mueh  diminished 
and  some  entirely  prevented. 

It  haa  been  shown  liy  the  esamination  of  the  eyes  of  school- 
children tiiat  near-Bightednesa  mcreasea  progressively  irom  the  Joir- 
eet  to  the  highest  claasca.  Children  who  enter  school  with  an  hered- 
itary U-ndeney  to  myopia,  or  wlir>  are,  pertiaps,  nlready  Tipar-si;j]itp(! 
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Fig,   30. — Mjopia   According  to   Scbool-floBstss — Boys. 

to  a  slight  degree,  soon  become  more  intensely  myopic;  while  others, 
who  may  be  even  hypermetropic  on  entering  school,  will  be  found 
to  have  bwonic  near-ei^dited  during  school-life.  In  e.ianii nations  of 
over  30,000  pupila  of  grammar  and  high  echoole  in  Germany^  Austria, 
Russia,  and  Switzprland,  it  has  been  found  that  the  nverajre  pro- 
portion of  near-8iglUedncs9  ia  a  fraction  over  40  per  cent,  varying, 
in  the  different  classes,  from  22  per  cent,  for  the  lowt'st  to  58  per 
cent,  for  the  highest  classes.  These  figures  Tepresent  the  averages 
of  all  the  exaniinatioiiB  made.     In  some  particular  schools,  for  ex- 


ample  in  tlie  gymnasium  (high  school)  of  Erlangen,  the  percent- 
age in  Uie  hifrlier  claaws  was  88  per  cent.,  in  tlie  gymnaaium  of 
^Cobufg.  8(i  per  cent,  and  in  the  gymnasium  of  Ileicleiberg  ti\e  pro- 
gartioa  of  myopic  etudeats  in  tlie  highest  class  is  said  to  have  reached 
fiDO  per  cent,  in  IHT i.  In  tlie  primary  schools  the  percentage  waa 
found  to  Le  much  lower.  lEecent  investigations  in  the  schools  of 
Stockliohu,  by  Widmark,  siwvr  that  among  scbool-cliiklren  examined 
nnder  7  years  of  age  there  was  no  myopia.  In  the  higher  dasees  tlie 
myopia  incrtat^cs  not  only  in  degree,  but  in  frequency.  The  dia^rama. 
Figs.  30  and  31t  show  graphically  the  increaee  in  <]egrcc  nnd  fre- 
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Fig.  3!. — Myopia  According  to  Schoot-daRsea — Girls. 

quency  of  myopia  in  the  several  school -classes.  These  obaervations 
show  that  the  number  of  myopic  individuals  bears  a  constant  relation 
to  the  intensity  of  use  of  the  visual  orpans.  The  results  of  the  obser- 
vation of  different  oiDServers  in  different  countries  also  uniformly  point 
to  tlie  conclusion  that  not  only  does  the  number  of  neor-aighted 
pupils  increase  ns  the  higher  clnssea  are  reached^  but  the  dt-gree  of 
myopia;  incroasca  likewise.  Thus,  a  pupil  who  may  have  only  a  mod- 
erate degree  of  myopia  on  entering  fhe  school  will  have  myopia  in  a 
higher  degrre  Jis  he  fldvancea  in  his  riflssea.  Eriamiinn  fonnd,  on  re- 
exanuniog  the  Hame  pupils  annually,  that  in  six  y&ars  13,14  per  cent. 
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of  those  examined  had  developed  myopia  from  enimetropiaj  while  in 
24,57  per  eeat.  of  near-sighted  pupils  the  degree  of  miopia  had  in- 
creased." 

The  principal  cauBea  of  the  prevalence  of  noar-Bightedne?8  in 
Bchooli  Ere  badly-arraiiged  or  inaufficient  light,  bad  air,  over-heating 
of  the  sehool-rooms,  improper  constmction  of  desks  compelling 
children  to  lean  forward  while  reading  or  writing,  and  hadly-printed 
text-books.  The  uae  of  small  type,  poor  paper,  and  bad  press-work 
in  text-hooks  is  verj"  reprehensible.  The  type  technically  known  aa 
Long  Primer  is  the  smallest  that  should  be  used  in  text-books.  That 
badly-arranged  light  and  improper  scats  are  causes  of  myopia  bma 
been  shown,  by  Forschuta  in  hia  eianiinationfi  of  the  pupils  in  the 
public  schools  of  Coburg.  He  found  that  in  the  newer  achoolp,  in 
which  the  light  and  seats  are  better  arranged,  the  percentage  of  near- 
sight  decreased.  The  average  percentage  of  those  examined  in  18T4 
was  21,  while  in  1877  it  had  beeo  reduced  to  I-'/  showing  the  great 
improvement  due  to  the  application  of  correct  sanitary  principlea  in 
the  construction  of  echool-liouscs. 

Defective  hearing  haa  recently  been  shown  to  he  especiallv  fre- 
quent among  school-children.  A  Berlin  aurist  found  l.'J92  children 
out  of  5903  (23.6  per  cent.)  Buffering  from  ear  disease  of  some  kind. 
Dr.  Sainue!  Sexton,  of  New  York,  and  t!ie  late  Dr.  Chas.  F.  PtTcirnll. 
director  of  muaic  iu  the  public  schools  of  Baltimore,  have  arrived 
at  Bimilar  results  after  examination  of  a  large  number  of  Bchool- 
children. 

Spinal  curvature  is  present  in  a  large  proportion  of  the  children 
attending  ncbools.  Statistics  are  not  verj'  full  upon  lln>  subject,  but 
one  author,  Guillanmo,  states  that  hf?  found  lateral  curvature  of  the 
spine  in  31S  out  of  731  schoiil -children — ^a  proportion  of  ?!l.5  per 
cent.  Thiifl,  of  course,  includes  tlie  slighter  degree  of  curvature, 
which  cannot  be  properly  termed  a  disease.  Among  30,000  Danish 
school-children  1^  per  cent,  had  some  variety  or  degrree  of  ?pinal 
deformity.  M.  Kulenburg."  found  (hat  among  1000  persons  with 
lateral  cun-ature  of  the  epine,  the  disense  began  in  887  between  the 
ages  of  6  and  14;  that  is  to  say,  during  the  years  of  school-life. 
Girls  are  affected  more  than  hm  times  as  often  as  hn\'8,  the  proportion 
being  93.43  per  cent,  in  the  former  and  only  6.57  per  cent,  in  the 
latter. 


■■Eritimnnn.  Dip  Ry^ieTie  dpr  Schule,  in  von  Pettenkofe^r  iind  Ziemasea'i 
Handbuch  dcT  riypirnc.  11  Th-,  9  Ablh.,  p.  1\0. 

''Quoteil  Idv  4'o)in   in  Renlencyrlopoiilif  d.  gft».   Elvilk.,  Bd.  XII,  p.   2S3. 
*Kealencyfio|ja'die  d.  ges^  Ilcilk.,  Bd,  XI,  p.  564. 
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The  especial  causes  of  spinal  curvature  occurring  during  sciiool- 
life  are  improperly-conatnicted  seats  and  desks  and  an  improper 
position  of  the  body.  Many  pupils  Iiabitually  assume  a  "twisted'" 
position,  wliich  is  very  liabl'S  to  prcxluce  spinal  distortion  in  cfiildreU 
of  wpak  tnuscuUr  development.  The  maiiTier  in  whidi  a  desk  that  ia 
too  high  for  the  pupil  may  produce  spinal  distortioa  is  very  well 
filiown  in  Fig.  33.  An  improper  position  is  more  likely  to  \w  un- 
consciously assumed  by  girls  than  by  boya.  The  clothing  is  respon- 
Bible  for  this,  for  wlion  the  girl  files  into  her  place  behind  the  desk, 
Iier  clothing,  hanging  loosely  tibout  her.  is  swept  back  and  forma  a 


-m 


Tig.  3E. — Showing  Influ*nte  of  a.  High  Desk  in  Causinj;  Spinal 
Curvature, 


pad,  upon  wliich  she  sita  with  one  buttwfc.  Another  causi?  of  this  ig 
a  habit  many  girlfl  hflvG  of  gitting  on  one  foot.  The  greater  eleva- 
tion of  her  seat  on  that  side  throws  tlie  spinal  column  out  of  the 
vertical  line,  which  is  compensated  by  a  partial  twisting  of  the  trunk. 
The  attention  of  teachers  should  be  directed  to  this  faulty  habit, 
which  can  be  easily  corrected,  and  ita  coDBcquenceB  averted  by  timely 
interference. 

Nervous  dipordera  ore  comparatively  frequent  among  school- 
children. Headachee  are  often  due  to  insufficient  ventiEation,  im- 
proper food,  bad  digestion,  and  excessive  mental  atrain.  Defective 
light  may  also  be  the  cause  of  headaches  by  eausing  ocular  fatigue. 
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Disordered  inenBtruation  in  girls  ib  a  frequent  oanse  which 
not  to  be  werlof>ked.    Hysterical  and  imitative  affections  are  not 
frequent,  and  Eonietimes  pass  througli  entire  scHooIb,  including  even' 
the  toacliers.    Girls  are,  of  t-ouree,  more  eubjeet  to  this  clags  of  dis- 
orders than  boys,  but  the  latter  are  not  entirely  exempt.  ^M 

Chorea  is  one  of  the  nervous  Jisorders  which  ehouJd  debar  the 
child  who  has  it  from  Bchool,  not  only  on  the  child's  own  account, 
but  also  because  the  trouble  may  be  trantiniitled  to  other  children 
through  ttFscKiiittiDii  and  imitation.  ^M 

Deiangementa  of  the  digeitive  organs  are  exceediugly  frequd^H 
among  school-children.    They  can  generally  be  traced  to  the  use  of 
iiii|irn[K>r  fofwl,    The  eating  of  cold  lunchee  should  be  dieTOuraged  4^1 
mueli  as  possible.  ^B 

Nuts,  candieSj  pies,  fruit-cakes,  bananas,  and  above  all,  pickles 
are  most  fruitful  sources  of  di^eeitive  dcrangoments  of  children.  The 
absence  of  i]roper  accoinmudations  to  enable  children — espet'ially 
girls — to  answer  the  demands  of  nature  are  frequent  sources  of  diges- 
tive and  nervouB  disorders.  ^M 

The  seeds  of  pulmonarj-  consumption  are  frequently  implante^B 
during  school-life.  A  neglected  cough;  bad  ventilation,  under  which 
term  may  be  comprised  overheating  and  cold  draughts,  as  well  as 
polluted  air;  improper  position  of  the  body,  excessive  mental  work, 
underfeeding,  and  the  failure  to  exclude  children  who  are  the  6ub- 
jecta  of  tuberculosis,  may,  any  of  them,  be  the  starting-point  of  thiaS 
fatal  disease.  " 

Especial  care  should  be  taken  to  prevent  the  introduction  or 
disBemination  of  comniuni cable  discascB  through  schools.  The  im- 
portance of  this  duty  should  be  at  all  times  iiiiprcssuil  upon  bchool- 
boarde  and  teachers.  In  the  first  place,  no  child  should  be  admitted 
witliiu  the  donr  of  the  school-room  unless  it  firi^t  presents  undouhted 
evidence  of  protection  against  Buialhpo.\,  either  by  having  passed 
through  a  previous  attack  or  by  a  proper  vaccination.  In  case  of  an 
actual  or  threatened  epidemic  of  small-pox  the  entire  school,  including 
teachers,  shouM  be  vaccinated.  ^_ 

Children  ehould  not  be  admitted  to  school  coming  from  a  houfl4^| 
where  there  is  at  the  time,  or  bae  rpccnlly  been,  a  case  of  cnmrnuni- 
cnhle  diBeasc,  such  aa  emalB-pox,  diphtheria,  scarlet  fever,  or  ineaslea. 
They  should  be  excluded  in  each  case  for  a  period  of  time  equivalent 
to  the  incubation,  of  the  given  diaease.  It  goes  without  saying  that 
no  child  Imving  itself  been  sick  with  a  communicable  disease  should 
admitted  to  school  until  entirely  restored  to  heallh. 
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hi 

EMrlleat  Date  cfRiftiirnic School  AtUr           ^^H 
nu  AtliK-k.                                       ^^H 

14  days 
12  days 
IQ  daya 
18  dqjTK 

21d4ya 
34  4v" 

When  all  floabs  liuve  fa1l«a  off. 

Whea  all  sca^■«  bavv  fatlea  oft. 
^Six  wcRka,  and  then  only  if  no  de»- 
!      c|rmiiin.ti(fn  cir  flore  thniat. 

\  Tbrte  wuekf,  if  cwnvaleflptnce  is  co-ni- 

1     plete,  And  no  Itooilli  remain. 

S  TlirR«  weeks,  it  a,)\  dc^uatuation  and 

i     cough  linve  ccai^. 

\  Two  to  thtee  W(?cI;h.  according  to  the 

i|      nature  of  the  case. 

Six  weeks  frtmi  tlie  foniiniencenieDt  (if 

till!  wliiHijitng,  if  tlie  i^hiifucteri^tio 

spoainudioGotiiiibikiLd  wlmx^pingljav? 

CAiaed.      Earlier,   if  all   ixtugl)  be 

I     Ran*- 

Foar  weefcB,  if  all  ewelling  lias  sub- 
aided. 

^^M 

^^^P               School  q-uflrantine  should  be  cetiiMislied  for  ihe  following  cHp- 
^V             eases:     In  smaU-pox  and  chicken-pox,  until  every  scab  haa  fallen. 
^H              In   whooping   cO'fffh,  until   the   spaeniodJc  couo;h   and  cliaractomlic 
^P               whoop  have  ceaseth     In  diphtheria.^  for  at  least  three  weeks,  liut  in 
^1              everY  case  until  a  bacteriological  examitiatian  of  nose  and  throat  proves^ 
^1               thflt  none  of  the  EpeciHc  organisms  are  present,  and  there  must  Jilso 
^^k               be  no  discharge  from  the  noae^  throat,  eare,  or  eyes,  and  no  album- 
^1              inuria.    In  Bcnrlei  fever,  for  sis  weeks  from  the  time  the  rsph  appears, 
^H              provided  also  that  desquamation  and  cough  have  eeaeed.    In  imnshs, 
^1              until  desquamation    ia   coinplcte.     In   conlitnioitA   ophthalnfia,   until 
^M           '  complete  recovery  of  the  patient.-   In  every  case  there  must  be  thorough 
^M              and  efRcicTit  dtsinfwtion  nf  the  home,  clothing  and  person  of  the  child 
^M              before  he  returns  to  sehool. 

^H                     When  a  ease  of  eontagious  disease  hfls  accidentally  obtained  en- 
^H              trance  to  the  school^  the  pupils  ahould  be  dismissed  for  the  day,  and 
^^^^        the  room  thoroughly  disinfected  by  means  of  fonnaldchycle. 
^^^H               Teachers  are  not  infrequently  pruilty  of  the  grave  imprudence  of 
^^^^        sending  pupils  from  the  school  to  the  house  of  itn  absent  child  to 
^^^^        inquire  the  reason  of  the  Utter's  non-appearance  at  school.     It  fre- 
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quently  happens  that  the  absent  child  is  sick,  and  the  messenger  is 
inrited  to  the  sick-room  to  see  his  or  her  class-mate.  There  can  be 
no  room  for  doubt  that  scarlet  fever,  diphtheria,  and  measles  have 
often  been  introduced  into  schools  in  consequence  of  such  thoughtless- 
ness on  the  part  of  teachers. 

All  schools  should  be  inspected  daily  by  a  physician  appointed  for 
the  purpose. 

In  order  to  promote'  the  proper  hygienic  management  of  schools, 
all  teachers  should  be  required  to  submit  to  an  examination  in  the 
principles  and  practice  of  hygiene,  at  least  so  far  as  school  hygiene 
especially  is  concerned.  This  is  a  demand  that  school-boards  could 
reasonably  insist  upon,  and  there  can  be  no  question  that  the  improve- 
ment in  the  health  of  the  pupils  would  amply  justify  it. 

In  all  boarding-schools  there  should  be  an  infirmary,  properly 
equipped  for  isolating  cases  of  communicable  disease.  This  infirmary 
should  preferably  be  located  in  the  upper  story  of  the  building,  or  in 
an  isolated  wing. 

A  phase  of  school  life  which  is  seldom  discussed  and  generally 
tabooed  is  the  sexual  development  of  the  pupils.  There  is  no  doubt 
that  vicious  sexual  habits  are  often  acquired  at  schools,  more  espe- 
cially boarding  schools  and  dormitories.  It  should  be  incumbent 
upon  teachers  to  keep  a  watchful  eye  on  this  phase  of  school  life  with 
a  view  of  detecting  vicious  practices.  The  course  on  school  physiology 
should  include  the  study  of  sexual  development  in  plants  and  the 
lower  animals;  while  among  the  older  pupils  the  results  of  sexual 
abuses  and  venereal  diseases  may  be  properly  discussed. 


QUESTtONS  TO  CHAPTER  V!IL 

SCHOOLS. 

Wliat  doea  the  bygi<>n*  of  aehcmla  comprise!  Wtat  priisi'iple*  are  ap- 
plicable ill  tli«  coiitiLructiou  of  s(.-hcwM]uuaei !  Whut  U  to  be  souglit,  und 
what  avoided,  in  tlie  sclet^Lion  of  a  aiteT 

Whst  should  be  the  limit  of  beiglit  for  school '1ioua{>i9 1  Wb&t  rooms  are 
needed  besides  those  for  study  or  rieciU-tionf  What  precautions  must  he 
observed  rfpirding  t-tairB,  niilinga.  und  lioorways!  How  may  the  ground-air 
bo  kept  out  of  llie  buildingY  What  kinds  o:f  flociri  should  tliei  various  roo'ioa 
livre  T 

What  will  be  probiibly  the  best  means  of  heating  a  school-houAeT  Wtiat 
is  the  Usual  methad  in  Lii-ge  sthiJoIs?  Width  will  Usually  give  the  best  ven- 
tilation, natural  or  artifliiialT  When  and  how  maj'  bchool-rooms  be  ventilated 
to  HdrantageT 

How  large  (should  an  ordinary  flcboohrootn  be!  What  are  the  adt'an- 
(agfH  of  a  room  of  thia  sizet  How  manj'  pupils  would  lltin  accommodate,  nnd 
about  hotv  much  air-space  would  cii-cb  lisvcT    Is  this  euiTicUTit T 

On  which  side  of  the  room  ahoijld  the  windows  be,  If  tKMsiblirT  How 
sjioiild  the  seats  and  desjcs  be  arranged  in  relation  to  the  windows!  What 
should  be  (he  relo^tion  oC  window  area  to  Himr-area!  How  high  should  the 
windows  be  above  the  floor,  und  how  near  to  the  ceiling  should  tliey  reaehT 
Wliat  are  the  objections  to  windows  on  two  aides  of  tlie  room  T  WiFl  windows 
of  the  above  dimenHions  properly  ilhtiiiiiintv  tim  rount?  linn-  tniich  artifieln] 
li|^t  wilt  be  needed  for  proper  illumination  T  What  aliould  be  the  color  of 
walls  and  ceilingsl 

Where  should  the  water-closets,  etc.,  of  a  school  be  located  T  What 
luperviaion  of  theie  muqt  be  exerciaedl 

How  high  should  sehool-Beats  be?  What  should  be  th*  relatisn  of  seat 
to  desk,  und  how  high  sliouKl  the  latter  bcT  Why  should  the  front  edge  of 
the  Beat  be  brought  under  the  desk  I 

Dow  fur  should  the  hlack-boards  be  from  the  pupilsT  On  which  aide 
of  the  room!     How  should  tbe  surfuoe  be  flnishedl 

When  should  a  child  begin  to  go  &>  school  T  What  is  the  m&Timum 
time  advisable  tor  daily  stiidv  at  tbe  rosprictivt'  agi^s?  Wliat  should  be  the 
length  of  lessons  and  rt?oitatioT]s  for  each  age?  VMiat  i«  im  Rlraost  certain 
reaitlt  of  too  long  study-houraT    What  should  form  part  of  tbe  dail;  HhooJ- 
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routine  T     Should  thia  be  taken  from  the  recesB  -  period,  or  Bhould  it  be  part 
of  the  Bcbool-workI 

What  are  aome  of  the  difteases  incident  to  school-tifeT  Can  these  be 
prevented?  Are  they  altt^ther  due  to  achool-IifeT  How  doea  the  proportion 
of  cases  of  near-sightedness  vary  in  school-children  I  la  the  increase  one  of 
degree  or  of  frequency?  What  are  the  causes  of  this  excess  of  myopia?  If 
these  causes  ise  avoided  or  corrected,  will  the  prevalence  of  myopia  decrease? 

What  other  sense  is  defective  among  school-children?  What  physical 
deformity  is  very  prevalent?  What  are  the  special  causes  of  this  deformity! 
Why  is  it  apt  to  be  more  common  among  girls?  At  what  age  is  the  deformi^ 
most  apt  to  begin? 

What  nervbUB  disorders  are  frequent  among  school-children?  What  are 
some  of  the  causes  of  chronic  headache?  What  pupila  are  most  subject  to 
hysterical  affections?  What  are  some  causes  of  nervoua  disorders?  Of  diges- 
tive disturbances? 

How  may  consumption  or  other  forms  of  tuberculosis  be  due  to  the 
school-life?  What  precautions  should  be  observed  in  regard  to  the  prevention 
of  the  spread  of  infectious  diseases  among  school-children?  What  diseases  are 
to  be  especially  guarded  against,  and  bow  shall  this  be  done?  What  should 
be  the  shortest  limit  of  quarantine  against  a  pupil  thai  has  had  any  one  of 
these  diseases?  If  a  case  of  infectious  disease  gains  entrance  to  the  school, 
what  is  to  b«  done?  Why  should  teachers  be  required  to  pass  an  examination 
on  the  principles  of  hygiene? 


CHAPTER  IX, 


INDUSTRIAL   HYGIENE. 

One  of  the  moet  intereiting  chapters  in  the  etudy  of  hygiene 
is  that  which  treats  o[  the  relations  of  occupations  to  liealth  HQd 
life.  While  it  is  unquestionable  that  certaiji  occupations  are  intrio^ 
ically  dongeroua  to  health,  there  can  be  no  doubt  that  in  many  ia- 
fitances  incidental  conditions  not  necessarily  connected  with  the  occu- 
pation are  factors  in  the  production  of  disease.  Such  factors  are  bad 
ventilation  and  otlier  insanitary  surroundingB,  as  well  m  in  many 
casea  want  of  sufflcient  or  proper  food. 

Occupations  induce  diaoaae  by  compelling  the  workmen  to  inhale 
irritating,  poisonouSj  or  offensive  gaaea,  vapors,  or  duat;  or  by  eauB- 
ing  the  absorption  tlirotigh  the  fikm  or  mucous  membranoa  of  irritat- 
ing or  poisonous  substuncea.  Changes  of  temperature,  as  exposure  to 
great  heat  or  cold,  produce  diseagea  which  are,  in  some  instances,  char- 
acteristic. In  another  class  of  caaeg  the  excessive  use  of  certain  organs, 
as  the  nervous  system,  the  eyes,  the  vocal  ortrans,  or  various  groups  o( 
muacleB.  produce  cliaractcristic  morbid  effects.  Again,  a  constrained 
attitude  wliile  at  work,  a  sedentary  life,  oi*  occupations  involving  ex- 
posure to  mechanical  violence  are  recogniz>ed  sources  of  dieea&e  and 
death. 

The  table  on  page  247  gives  the  mortality  and  average  age  at 
death  of  all  decedents  over  20  yearn  of  age  whose  occupation  waa 
specified,  in  the  State  of  Maesachuselta,  for  thirty-one  years  and  eight 
months.  The  total  number  of  decedenta  was  144,954;  -the  average 
age  at  death.  50.90  years.  Subdivided  into  claeaes  and  individual 
occupations,  the  reaitha  are  given  in  Table  XXXIT. 

The  latter  table  cannot  be  abeohitely  relied  upon  for  several 
reaBODB,  tho  principal  of  which  is  that  the  tabie  is  incomplete.  Many 
of  the  occupations  are  merely  temporary,  and  persons  are  constantly 
shifting  from  the  purauit  of  one  calling  to  another.  Judges  and 
lawyers,  for  example,  should  be  included  under  one  heading,  while 
the  claea  "students'"  should  be  excluded  altogether.  The  table  shows, 
however,  Tcry  clearly,  the  relationsi  of  certain  occHpaUons  to  longevity. 
It  is.  seen,  for  example,  that  agriculturists  have  the  greatest  expecta- 
tion of  life.  Next  to  these  come  mechanice  engaged  out-of-doors. 
PTofesaional  men  come  next,  and  of  these  clergj-men  and  membets  of 
(246) 
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Table  XXXn. 

Oeeupatloat  of  FirKtni  ichotc  O^eypatioit*  wf.re  »p</cified,  and  whote  Death*  were 
r<g\»Urfd  in  Mutsiufaiielti  during  a  perioii  of  thittf/-one  yean  and  eight 
moniht.  ending  teith  Dtttmhtr  SI,  I8?4.' 


OccupATioNa 


ClabbL  CultkaUfnof 
thfi  Enrth:  Faruiere, 
OanlenerB,  elc. 

Class  II.     Aetite  Me- 

thanic-t  Abroad .  -  - 
Briuk'imikt'rs  .  .  .  . 
Ciirpente  rs  ftiict  Joiners 
Caulkers  and  Gravers 

MaHons       

MtUwriglita 

R'ti'E*" 

Bliip-carpcnters     .   .    . 
aintiirs  ........ 

StDD«-ciittcre 

Tannura 

Ct-xaa  ni.  Aetine  Mt- 
tthniiici  in.  Hhopi  ■    ■ 

})iikera.       -    .   .   .   . 

Blacksiiiitlis 

Brewers 

Cnbincl-inakers  *.  . 

Cttlico-prJQlcrs  .... 

Cftrrl-inakeni 

Carriag'e  ■  make  ra  d  n  d 
Triium«r3 

Chuir- makers     .   .  .    . 

Clolhiera     .    .    ,   .    . 

Co  a  fee  lion  ere    ,   .   .   , 

Cooks  

Crtiippra  ....... 

Coppers  mi  lbs    .... 

CurrJerB 

Cutlers 

Dislillets     ...... 

Dyera 

FounderH    .    ,   .   .   .    . 

Furnnce-men     .    .   .   . 

OlasB-blowcra   .... 

Ounsmitlifl 

HiiiterB ,  - 

,-Ii«ath«r-(Ireasers  .  .  . 
tXaeliiniaia 

Millers        

MubIcbI  Insl,  mkr»,     . 


flnintier 
Feraons, 


31,^3 


106 

fi,  \rM 

180 

lis 
Ifll 

873 

81 

1,025 

5-37 


:B.57fi 
471 

28 

781 

9 

3» 


Ave  rue 

I>I!B.CU. 


05-29 


SfllB 
44.83 
S3  as 
58. 5» 
50.33 
.19.14 

sail 

40  »0 
fi0.3Q 


47,57 

47.  M 
53  SS 
47.11 

48.  B4 
58.11 
48.23 

4S,31 
41.77 
56  50 
44  11 
40.83 
59.33 
4S.8fl 
41.W 
30.21 
56.85 
45.17 
42,111 
43.42 
37.88 
481^6 
M.fi7 
47.  S3 
41.67 
57.14 
46.73 


OcriTPATlDIiHL 


Nnll-umkers     .   . 
Pail-  and  Tub-  makcre 

Painli-rs 

Paper-makers  .  - 
Piano-fort  emuk  era 
Pluiiibera     .... 

Pollers 

Pump     and     Block 

iiittkera 

Ree-J-niakerB  .,  -  - 
Ropn-makers  .  .  . 
Tallow. chundlera  . 
Tinsniillis  .... 
Trunk-tiiakera  .  . 
Upbolstcrers  .  .  . 
^\l;avtre  .... 
Wheelwrigbta  .  , 
Wood-liirnere  .  . 
Mechaaica  (not  epecl 

fied)  ....... 

Clabs  rV.  Inaeti-M 
Sffchanics  in  Shops 

Barbcm  .... 

Baaket-luiikers    ■    .    ■ 

Book-hind  e  ra  .    ,   .   . 

Brusli  iiinkera      .    .    . 

Carvers  .   .   .   . 

Cigar- makers   .    . 

Clock-  and  watcb- 
tnnkers 

Comb  makers  .... 

Engravera 

GlBiB-cutten  .   .  .  . 

Hamesfl-niBken .  .  . 

Jewelers    ...*.. 

OjwraiiYOB   .  .   .  .  . 

Priniera     ...... 

Sstl'iiiakers .   .    ,   .    . 

Shoe  cullers     ■   .    . 

Slin^e-makerfl    .    , 

Silver  or  Gold  amiths 

Tailore  .       .   ,   ,    ,    . 

TnlwcPonialB   .   .   .   . 

Wliip-mnkera  .    .    .    . 

Wwl-»iirier»  .   .  ,  , 


Hnmlier 
of 


2,015 


17.238 

403 

70 

ISO 

53 

90 

154 

100 

134 
134 

76 

4m 

3.I3S 
717 
217 
8113 

0,77a 
92 

1,303 


Av«rkge 
Agnu 
DMCb. 


41.49 
34.60 
45.07 
^M 
43.3a 
35.53 
C4.67 

4^.79 
5PI.0S 
54.98 
41,05 
M0.60 
88  82 
44.  &9 
56.98 
5a.07 

44.84 


48  87 

39  81 
«1.(!3 
40.13 
43.U 
34.00 
38.86 

53.86 
5188 
40.83 
43.16 
48.74 
40.it4 

3»,ia 

38.63 
53.21 
43.94 
44.  CI  I 
46.13 
47  34 
50  3S 
42.68 

a.os 
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Table  XXXII  (Conlmued). 


OCCU  PATIO  n». 


CLXBflV.  Lahirrera  {an 
special  trades)  .   .   . 

Lnl'crerH.      --,,,, 

SL'rvnnta  ....... 

Btevedorea 

WatclimeD 

Workmen  in  Pow<ler- 
millA 

Clabb     V I .      Furtora 
Labflrinjj  Ahrruid.ete. 
Buggaire'iuaBterB  .    .    . 
BrakHJiiiCQ  •    .    . 

But4:hera     ,,.... 

C'liitnticy-BWcepB  .    .   , 
Driver*    ...,,,, 
DroverH   ....... 

Engiii'ra  and  Firemen 
ExpresBTiien  ,     .    ,    ,    , 

Fenrymea 

Li  K  II  t  lio  u»e '  k  eet>6  ra 

Peddlers 

Pexlons    ...,,- 

Soldiem 

Bublers 

TeaniRt.er»  .  .  .  . 
Weighers  nnd  Gnugers 
Wharflagers  .... 

Class  VII.  Employed 
on  the  Oetaii  ... 

Fleli^rcueD - 

Marines  ■  .   . 

N&Tal  Offlccra  .   . 

Pikne 

Seamen 

CI.A8*  VIII.      J^fTlh'tt. 

financ'r*.  A^'tt,  etc, 

Ageuls 

Bankera  ,  ,  .  ,  , 
Bnnk  Offlcpi*  .  - 
])oardin);-HoUB0  kpn. 
Book-BellurB  .  .  . 
Broken  .... 
Clerks  an<)  Bnok-kpn. 
Dni^gratft  &nd  Ajiolti- 

ecuriee     .    -    - 


Number 

of 
PArtobL 


SS,aS8 
27,383 

TS 
IDS 

18 


15,977 

376 


£95 


AYcragft 
ABo»t 


47.+1 
47.49 
40.10 

5S.(I0 

do  06 

38.67 


3A.29 
34.08 
20  44 
6C».19 
34r)0 

4fi.l>S 

38.17 
41.30 
63.78 
60.40 

mm 

28  37 
43.54 
40.36 
00.67 
50.00 

44)44 
4-2,83 
41.26 
60.00 
60.38 
46  46 


48.95 

4f!.7B 
57  61 
55.14 
47.90 
63  0.1 
4S.5S 
95.93 

43.37 


OcCPPATJO!«ar 


Geiilkiiien 

Qroctre 

Iniiltetipcra        ... 
AJanulaclurGr^     ,   .    . 
Merchanls    .    . 
News-dlrs.  and  Cav'rs 
K.  R.  AefPt*  or  Ccio 

ducloiH      .... 
Salmon-    tind  Rcstau 

rant-  ke<:perB.  . 
Siove-dcalera  .  , 
Tt'legrapliftrB  .  . 
Trndtre         .       . 

Class    IX,      li-ofet- 
ric'iif  Mtn    .    ■   - 

Arclirlei^lB    -    .    . 

Artisls 

Civil  Engineers 
Clergynitn  .   .  . 
Cnniediuns    .    ,    . 
I>pntiEtB  ,    , 

EctitorA  and  Rrrvitra, 
.Itlil^ea  niid  Juatieos 

LawytTB 

Masiciane;     .    ,   .    . 
Pliologra|)liers    .    .   . 
Pbyfllciorig    .    ,    ,    .    , 

ProfcsBora 

Pnldir  Officers     .    .    - 

Bberiffs,    Coii^laliles, 

and  Policemen    . 

Bludenta    

Burveyora  .... 
Teacliers 

ClaS»  5.     F^maltM 

DoDicallcs  .... 
Dreea-niakers  .  .  . 
Milliners   ..... 

Niirees 

OperativBB  .... 
BeaoistreB^eid  ,  ,  , 
Shoe  binders  .  ,  , 
BliTiw-workere  .  , 
Tailort'sscB  ... 
TflaclierB  ,  .  -  .  , 
TeIegin]iiheP8    .    .    , 


Kuaiber 
Poraons. 


318 


IM 


495 


ATenee 

ArcBt 
Daalb. 


(•8  4% 
41 M 
60.  (14 
r>i.2:i 
64.17 
41.23 

80.8S 

40.00 
45.?ff 

28  80 
48  US 

60  61 

47  or 

4418 
42.33 
6S57 
37  31 
41,01 
46.68 
«4  tl 
60  43 
41  59 

m.m 

MM 
65.93 
65.37 

63.76 
S8.S3 
61,44 

41  79 

3H.I3 
40  64 
4!)  86 
39.4a 
01.06 
27.83 

46  JW 
43.13 

47  4» 
31  37 
24  43 


the  bar  have  the  first:  and  second  pkoes  respectively.  The  expec- 
tation f>f  life  of  physicinns  is  above  the  average,  berrip  nearly  55 
years.  Mechaoics   engaged   io   active   work   in-door^   may   expect  to 
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live  3.T0  years  longer  than  those  whose  occupation  requires  them  to 
retain  a  more  or  le?B  constant  position. 

Occnpalions  which  are  accompanied  by  the  formation  of  much 
3ugt,  either  inurgansc  or  organic,  are  especially  unfjivornble.  Thry 
usually  produce  *]JseaBe  of  iJie  respiratory  organs,  which  may  eventu- 
ate in  phthisis.  In  the  table  it  i*  seen  that  the  average  age  at  deatli 
of  stone-cutters  was  4i},W;  of  cotton-factor>*  operatives— ina!e,  39.1G; 
female.  37.82;'  of  cigar-makers,  38.311;  and  of  cutlora,  39.31  yefir^. 
These  figures  more  or  less  closely  approximate  tlie  conditions  which 
havt'  been  ghr>wn  to  exist  in  EnglanJ  and  nn  the  Continent  of  Europe. 
In  Shcffielil.  the  workmen  who  grind  and  polish  cutlery,  called  "dry 
grinders,"  are  said  to  auffer  from  a  character istic  pulraooary  affection 
termed  "grinders'  asthma"  (enipliysenia)  in  the  proportinn  of  6!' 
per  cent,  of  the  whole  number  employed.  The  avenige  dnralicm  nf 
life  of  the  needle-grinderB  of  Derbyshire  ia  30.fi6  years.  Among  the 
cutlery-grinders  of  Solingen,  in  TJbenieh  Prusaia.  Dldendnrff  foimd 
29  per  cent.  RulTering  from  pulmonary  afTccttons,  while  the  average 
nge  at  death  of  tlie  "dry  grinders"  was  40.7  years. 


OCCUPATIONS  PREJUDJCIAL  TO  HEALTH. 

Tho  diseases  of  occupations  may  conveniontly  be  divided  into  the 
following  classes: — 

1.  Diaeaaes  due  to   the   inhalation   of   irritattng   or   poisonous 
gases  and  vapora. 

2.  Diseases  due  to  the  inhalation  of  irritating  or  poieonous  dust. 

3.  Diseases  due  to  the  absorption  or  local  action  of  irritating  or 
poisonous  substances. 

4.  Diseases  due  to  exposure  to  elevated  or  variable  temperature 
or  atmospheric  pressure. 

5.  Diseases  due  to  exceasive  use  of  certain  organs. 

6.  DiseaseB  due  to  a  con.«trained  attitude  and  sedentary  life. 

7.  Diseaaes  from  exposure  to  mechanical  violence^ 


■'These  figure*  must  be  accepted  with  miioh  rwerie,  ttTiile  it  is  prob- 
able lh»t  thfl  av^rniije  age  at  dentil  Bmong  women  rn^gcd  in  dilTi'reiit  nccupn 
tions  is  \PAS  than  lliat  of  men  ^ngngvd  in  Ihe  tmme  wfUpntions.  the  flgiin-s  in 
TflWe  XX,  Class  X,  ounnot  be  used  as  d  basis  of  comparison.  So  miitiy  w'-omcn 
are  annunlly  witlidravii  frDin  iht  varitiun  ot^upntionH  bv  niArrinRO.  which 
plaws  them  under  rtifTerent  condHions.  that  the  statiwic&'of  the  occupatiooa 
of  women  in  the  table-  arc  untrustMorthv. 
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I.  DISEASES  DUE  TO  THE  INHALATION  OF  IRRITATINQ  OR 
POISONOUS  GASES  OR  VAPORS. 

SulpkuroiLs-add  goi  is  used  in  variouB  trades  as  a  bleaching 
agent  In  the  manufacture  of  straw  hats  and  in  the  drying  or  "pro- 
ceasing-''  of  hops  tills  agent  is  extensively  employed,  and  the  people 
engaged  in  these  industries  frequently  Btiffer  from  respiratory  and 
digestive  disofdera.  These  are,  however,  rarely  serioua.  If  free  ac- 
ceAA  of  air  ie  allowed,  the  dangers  to  health  in  the  above  employments 
are  very  alight. 

Nitric-acid  fumes  may  be  dangerous  to  health  wheQ  inhaled  in 
a  eonoentrated  form,  but  very  few  eases  are  on  record  where  any 
positively  deleterious  influence  can  be  traced  to  this  agent. 

Hydrochloric-acid  fumes  may  prove  deleterious  to  the  workmen 
in  soda  manufactories,  where  the  fumes  are  diacngafred  during  the 
60-callcd  "sulphate  process."  But  the  danger  is  probably  slight.  On 
tlic  other  hand,  attention  has  recently  been  called  to  a  peculiar  effect 
of  hydrochloric-acid  fumea  upon  tlie  worlnnen  in  fruit-canning  es- 
tablishments. The  men  who  seal  or  "cap"  the  cans  after  being  filled 
are  the  ones  affected.  The  lesion  has  been  dcaeribed  by  Dr.  W. 
Stump  Forwood,  who  aaya  concerning  it:  "The  constant  inhalation 
of  the  fumes  of  muriatic  acid,  aasociatL'd  as  they  are  with  the  lead 
solder,  which  the'  busy  "capper"  neglects  to  protect  hiinaelf  against, 
soon  produces  infiammation  of  the  mucous  membrane  of  the  nose, 
which  finally  results  in  ulceration.  Witli  some  patients,  after  the 
removal  of  the  cause  and  the  application  of  proper  treatment,  recov- 
ery takes  place  after  two  or  three  months;  but  with  those  who  hove 
a  scrofulous  taint  in  their  constitutions  this  ulceration  is  exceed- 
ingly intractable,  and,  in  spite  of  all  treatment,  proceeds  for  months 
and  even  years,  until  the  eeptuTn  is  finally  perforated.  And,  strange 
to  say,  it  is  the  common  experience  of  those  who  have  suffered  that, 
as  soon  as  perforation  takes  place,  all  the  sorenesa  and  consequent 
annoyance  disappearB  and  the  patient  recovers,  with,  of  course,  a 
permanent  opening  in  the  nasal  septum.""  Dr.  Forwood  adds  that 
anointing  the  nose,  both  within  and  without,  several  times  a  day,  and 
avoidance  of  the  arid  fumes  as  much  as  possible,  will  prevent  the 
peculiar  affection. 

Ammonia  rarely  causes  dieturbqnce  of  health  in  -worlnnen 
brought  into  rontnct  with  it.  When  present  in  the  air  in  large  pro- 
portion it  may  give  rieo  to  Berioua  symptoms.    As  it  is  often  used  to 
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prevent  the  poiaoiiouB  effects  of  mercury  {q.  v.).  care  should  be  taktn. 
that  Uie  proportion  of  the  vapor  in  Uie  aJr  of  the  work-room  should 
Dot  exceed  5  per  cent 

Chlorine  gas  is  very  deleterioug  in  its  effecte  upon  the  workmen 
brought  in  contact  with  it  in  the  various  induBtrios  in  which  it  ia 
employed.  Nearly  one-half  of  tlie  workmea  engaged  in  the  manufac- 
ture of  chlorinated  h"me  and  in  bleaching  become  affected. 

The  respiratory  organa  are  principally  attacked.  Pneumonia  io 
eiOTptionnlly  frequent.  If  an  affected  individual  is  predisposed  to 
consumption  the  latter  disease  is  soon  lighted  up,  and  quickly  proves 
fatal.  The  effect  of  the  inhalation  of  concentrated  chlorine  is  thus 
^aphicfllly  described  by  Hirt*:  'The  workman  suffers  from  violent 
cough  and  extreme  dyspnoea.  In  spite  of  the  aid  of  the  auxiliary 
respiratory  muscles,  the  entrance  of  air  to  the  lungs  is  insufBcient,  and 
the  widely-opened  eyes,  the  pale-bluish  color,  and  the  cold  perspiration 
plainly  show  the  mortal  agony  of  the  potient.  With  this  the  pulse 
is  email,  the  temperature  decreased.  Soon  aftfr  removal  from  the  im- 
pregnated atmosphere  these  phenooieiia  disappoar,  and  a  few  hours 
later  the  workman  ia  found  enveloped  in  chlorine  and  hydrochloric- 
acid  vapors  in  his  accustomed  place  in  the  factory.  The  attacks  seem 
to  be  but  rarely  fatal." 

The  constant  inhalation  of  an  atmosphere  strongly  impregnated 
with  chlorine  produces  a  cachectic  appearance,  brouchial  catarrh,  loeB 
of  the  sense  of  smell,  and  a  prematurely  aged  ap(»earaDce.  When  this 
stage  of  chronic  chlorine  poisoning  has  been  reached  complete  health 
can  rarely  be  re-estHblished,  even  if  the  patients  be  entirely  removed 
from  the  irritating  atmosphere. 

Carbon  monoxide  is  often  present  in  the  air  of  gaa-works.  iron 
Bmel ting-works,  and  coke  or  charcoal  furnaces.  The  workmen  en- 
gaged in  these  induslrics  often  suffer  with  diseases  of  the  respiratory 
organs,  digestive  disturbances,  and  general  debility.  Acute  poison- 
ing from  carbon  monoxide  is  relatively  frequentj  as  already  pointed 
oot.*  The  prominent  symptoms  are  at  first  violent  headache,  dizziness, 
and  roaring  in  the  ears.  These  symptoms  are  followed  hv  great 
deprefision  of  muscular  power,  nausea,  and  vomiting.  The  vomited 
mfltters  sometimes  gain  entrance  into  the  trachea,  and  may  thus  pro- 
duce strangulation.  T7nconscioiisncsii,  con\T]lBionft,  and  asphyxia 
rnpidly  sueceed.    Paralyses:  of  the  Bphincters  end  of  groups  of  other 


•Von  Pettenkofer  urnJ  ZiemBBen'»  Handhupb  der  Hys!«De,  et«,,  tl  Th., 
i  Ahth.,  p.  30. 
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musclea  are  often  present.  The  puUe  ia  at  firat  somewhat  incrfia&ed, 
but  eoon  betomes  slower.  The  respiration  ia  slow  and  stertoroua,  and 
the  temperature  falls  from  2,5°  to  3°  C.  (^3*  to  4°  F.).  Glyeoauris 
orteD  occurs.  If  death  dous  not  occur  in  the  attack,  the  patient  fre- 
quently suffers  from  grent  depression,  both  phvsital  and  meatal;  loss 
of  appetite,  constipntion.  and  various  paretic  conditions. 

The  slow  or  chronic  form  of  pyis-ouicg  by  carb'jn  monoxide  i& 
characterized  by  headache,  dizziness,  slow  pulse  and  respiration,  nau- 
sea,  and  eometiniea  vomiting  and  purging.  Loss  of  memory  and 
diminution  of  mental  activity  are  also  said  to  be  effects  of  the  con- 
tinued inhalation  of  air  chnrgL'd  with  carbon  monoxide. 

Carbon  dioxide  la  found  aa  one  of  the  ronatitnents  of  the  "choke- 
damp"  in  mines.  There  is  reason  lf>  believe  that  this  is  often  tiie 
Bouree  of  ill  health  and  deiitli  in  miners,  even  where  the  symptoms  of 
acute  carbon-did-Nide  poisoning  are  not  present.  Hon.  Andrew  Roy* 
says  tliat  "it  is  more  inBidioue  tlinn  dirwt  in  its  operalions,  gradujilly 
undermining  (he  constitution  and  killing  the  men  by  inches."  Diffi- 
culty of  respiration  and  weakness  are  the  only  eymptoms  caTling 
attention  to  the  pernicious  <-ffocts  of  the  gas.  Where,  however,  the 
proportion  of  carbon  dioxide  is  large,  acute  poisoning  occurs.  This  is 
manifested  by  the  following  eymptoms:  Loss  of  consciousnesa  and  of 
the  power  of  voluntary  motion.  In  some  cases  there  aro  convulsions; 
in  othera  the  above  symptoms  are  preceded  by  ditficult  reapirationf 
headache,  depression,  drowsiness,  or  psychical  excitement.  Recovery 
usually  soon  follows  after  removing  the  patient  into  a  purer  atmoa- 
phere. 

Vintners,  distillers,  brewers,  and  yeast-makers  are  said  to  suffer 
from  the  effects  of  carhon  dioxide  occasionally,  but  serious  resulte 
from  this  cause  are  probably  very  infrequent. 

It  may  not  be  amisa  to  call  attention  here  to  another  dangerous 
mixture  of  gasea  sometimes  found  in  miocB.  and  which  is  occasionally 
the  source  of  appalling  accidents,  This  in  the  so-called  "fire-damp" 
or  light  oarhuretted  hydrogen  (CH^).  When  this  gas  ie  miied 
with  atmospheric  air  in  the  proportion  nf  fi  to  10  volumeB  ppr  cait.^ 
the  mixture  hecomes  violently  explosive  if  ignited.  The  danger  does 
not  cease  with  the  esploaion,  huwever,  for  in  this  act  the  free  oxygen 
present  is  consumed  in  the  formation  of  mrbon  dioxide,  and  the 
workmen  then  die  asphyxiated,  or  from  the  effects  of  '*choke-damp." 
The  dangers  from  "fire-damp"  can  be  largely  averted  by  thorough  ven- 

"niird  Ann^ial  R<>port  Utats  Mine  Inaptutor  of  Ohio.  Quoted  in  Burk'a 
Hy^«ite  aitd  Public  U«aLth,  vol.  ii,  p.  SO. 
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tilation  and  by  the  use  of  the  Mfetj-laiiip  of  Sir  Humphrey  Davy, 
which  givea  waruiug  cf  the.  presence  of  the  gas  and  permits  the  work- 
men to  escape  before  ttie  eiploeion  takes  plact. 

Sulphuretted  htjdrogeti,  when  present  in  the  air  in  large  propor- 
tion— as,  for  example,  in  privy-vaults,  ceea-pcHjls,  and  sewers — may 
produce  serious  or  fatal  poisoning.  Formerly,  when  vaults  were 
cleaned  in  the  primitive  way,  these  accidents  were  frequent;  but  at 
the  present  iLiy,  owing  to  improved  inethoils  of  removing  excreta, 
they  are  comparatively  rare.  The  pipcautions  advised  in  a  preceding 
chapter'  should  be  borne  in  mind  whtTi  it  ia  necesBary  for  workmen 
to  enter  eUch  places. 

The  gaees  resulting  from  the  putrid  decomposition  of  organic 
substances,  such  as  are  found  in  tanuories.  glue-  and  sniflp-workB,  and 
similar  induatrtee,  are  poipuWIy  bplievfd  to  give  riise  to  varinua  dis- 
eases. There  are  do  observations  on  record,  however,  to  show  that  such 
is  the  case.  As  a  matter  of  fact,  the  workmen  engaged  in  the  in- 
dustries mentioned,  seem  to  be  exceptionally  h^ealthy,  and  to  res-iet 
to  a  considerable  degree  the  ravagea  of  phthisis  and  epidemic  diseaeee. 

Bisutphidv  of  ciirhon  ifi  used  in  the  arts  principnlly  in  the  pro- 
cess of  vulcanizing  India  rubber,  and  for  extracting  nils  from  seeds 
and  fatty  bodies.  The  constant  inhiilation  of  the  vapor  of  bisulphide 
of  carbon  product's  a  train  of  syinptnins  to  which  attention  was  first 
attracted  by  De!pecb  in  185C.  The  s}TnptoniB  have  lieen  nbeesrved  fre- 
quently since  that  time.    The  following  Bccount  is  from  Hirt": — 

"Some  days,  or  even  weeks  or  montbs,  after  beginning  thie  occu- 
pation, the  workmen  complain  of  a  dull  headache,  becoming  more 
severe  toward  evening.  Thia  B^inptom  is  soon  followed  by  ]oint- 
pains,  formication,  and  itching  on  variona  parts  nf  the  body.  A  more 
or  less  troublesome  congh  is  preaent,  but  it  is  not  floconiponicd  hy  any 
characteristic  sputa.  The  respiration  is  regular,  the  pulse  sitmewhat 
increased  in  frequency.  During  this  time  cei-tain  individuals  cxhiljit 
a  marked  exaltation  nf  their  intellectual  powers;  they  talk  more  than 
formerly,  and  show  an  interest  in  matters  in  which  they  at  other  times 
show  no  concern.  There  is,  however,  very  rarely  distinct  mental  dis- 
eitpe.  The  sexual  desires  are  increased  in  bcth  sexes,  menstrufition 
becomes  irregular,  and  the  urine  possesses  a  faint  odor  of  bisulphide  of 
carbon.  In  this  manner  several  weeks  or  months  pass  awav.  Vcrv 
gradually  the  physica!  exaltation  disappears,  and  a  profound  depres- 


Thajitpr  T.  p.  28. 
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eipn.  melancholy,  and  fliaccnirflgeiiient  succeed,  couplett  with  which 
is  often  loss  of  memory.  ViBion  nnd  heayng  become  It-ss  acute,  and 
the  aexuai  aetivity  is  eomplotyly  dt'stroyod.  Anesthetic  spots  appear 
on  various  parts  of  the  body,  atid  numbness  of  ihe  fingers  prevents 
the  workman  from  performing  any  fine  wotk." 

The  disease  never  proves  fatal,  but  the  normal  condition  of  the 
individual  i&  rarely  re-e&tablished  when  tlie  disorder  has  advanced  to 
the  extreme  stages  mentioned. 

Iodine  and  hnjinivr.  vapors,  when  inhaled  by  workmen  engaged 
in  their  preparation,  produce  symptoms  of  poisoning  which  are  some- 
times very  serious.  Acute,  iodic  intoxication  consists  in  severe  lar>'n- 
geal  irritation,  headache,  conjunctivitis,  nnd  nasal  catarrh.  Oc- 
casionally there  la  temporary  Io&b  of  eonsciouBuesa.  Chronic  iodic 
cachexia  ie  often  found  among  the  -workmen.  In  certain  cases 
atrophy  of  the  testicles  end  gradual  disappearance  of  sexual  power 
have  been  obpervcd.  In  the  manufacture  of  brouiinc.  a  form  of  bron- 
chial asthma  haa  been  observed  among  those  engaged  in  the  establish- 
ment. No  symptoms  corresponding  to  those  of  chronic  iodism  have 
been  obBcrved  among  tlie  workmen  in  bromine. 

The  Inhalation  of  the  vapors  of  iurpcntfne  produtea,  in  a  con- 
siderable number  of  those  cimstantly  exposed  to  them,  diaeaaea  of  the 
respiratory  organs,  l>oginning  with  cough  and,  at  times,  resulting  in 
consumption.  In  other  ea&es  derangement  of  the  digestive  organs, 
strangury,  and,  in  a  few  cases,  bloody  urine  have  been  observed. 
Nervous  disturbances  are  rare  after  the  inhalation  of  turpentine,  and 
are  limited  to  headache,  roaring  in  the  ears,  or  flaehes  of  light  before 

the  eyes. 

Petroleum  vapor,  when  inhaled  in  a  concentrated  state,  produces 
symptoms  similar  to  those  of  anesthetic?.  When  exposL-d  for  a  long 
time  to  diluted  petroleum  vapor,  workmen  sometimM  eutfer  from 
chronic  pulmonary  catarrhs,  or  from  nervous  derangements.  Among 
the  latter  are  disturbances  of  mental  activity,  loea  of  memory,  giddi- 
ness, and  headache.  These  axTuptoms  are,  however,  rare.  More  fre- 
quent are  puatular  or  furuncular  affections  of  the  skin,  which  are 
probably  due  to  the  direct  irritant  effect  of  the  vapor. 

Lrad  poisoning  is  one  of  the  mopt  characteristic  diseases  of  aitt- 
sans.  It  attacks  workmen  engaged  in  the  roasting  and  smelling  of 
lead  ores;  Jn  the  manufacture  of  white  and  red  lead  and  of  lead  ace- 
tate and  chromate;  in  type-making,  in  painting,  and,  in  short*  in  all 
occupations  in  which  the  workman  is  eompelh^d  to  inhale  the  vapor 
or  dust  of  lead,  or  in  whk'h  it  h  conveyed  in  some  manner  to  tha 
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iigeetiTe  organs.  It  is  believed  aleo  thut  it  can  be  abaorbed  by  the 
skin  and  produce  its  poiaonouB  effects  upon  the  eiiononiy.  The  aver- 
age durntion  of  life  in  the  roasting  and  siiieltiug  furnaces  is  41  jears; 
nf  painters,  as  shown  by  Table  XXXII,  54. OT  years.  Of  the  latter  75 
per  cent,  are  attacked  by  one  of  the  forma  of  lead  poisoning,  colic 
being  most  frequent.  In  the  manufacture  of  -white  lead  more  than 
half  of  the  workmen  suffer  from  lead  poi&oning  during  the  first  year, 
lead  colic  being  present  in  (ifl  per  cent,  of  all  the  cases. 

In  most  sugnr-of-leaf!  manufactories  (>0  per  cent,  of  all  the  oper- 
atives constantly  suffer  from  some  form  of  lead  poisoning. 

PoiBoning  has  also  b«en  observed  in  workmen  engaged  in  the 
manufacture  of  various  pigments  of  which  the  acetate  of  lead  is  the 
base  {e.g..  lead  chromates).  Among  type-ton  otters  Hil'  symptome  of 
lead  poisoning  are  not  very  rare,  and  even  compositors  BometiineB 
suffer  from  lead  poisoning.  In  the  latter  case  the  lead  must  be  ab- 
sorbed through  the  skin  in  order  to  produce  its  effects. 

The  various  forms  in  which  lead  poisoning  affects  the  individual 
are  the  lead  cachexia^  manifested  by  loss  of  weight,  discoloration  of 
the  akin,  the  characteristic  blue  lining  along  the  gums,  dtminutinn 
of  the  salivary  secretion,  a  sweetish  tflste.  and  offensive  odor  of  the 
breath;  then  lead  colic,  the  features  of  which  are  well  known;  lead 
paralysip,  tlie  charncteriBtic  "wrist-clrop,"  which  requires  prompt  and 
intelligent  treatment,  otherwiee  permanent  atrophy  of  the  affected 
muscles  often  takes  place.  Among  other  nervous  manifestations  of 
the  poison  is  a  painful  affection  of  the  lower  extremities,  attacking 
joints  and  flexor  muecfes,  and  remittent  in  character.  At  times  anes- 
theaia  of  the  skin  of  the  head  and  neck  is  present.  In.  rare  caaea 
serious  mental  derangement  occura.  Other  grave  ncrvona  lesions,  such 
as  the  Bo-cfllled  Batumine  hemiplegia  and  tabes,  are  liappily-«ttremely 
rare  among  workmen  in  the  metal  at  the  present  day. 

Mercurial  poisoning  is  frequent  among  the  artisans  who  work 
in  the  metal.  The  smelterg  of  the  ore  suffer  severely  and  in  a  large 
proportion  of  the  entire  number  emploved.  Their  average  age  at 
death  is  4-5  years.  Mirror-makers  suffer  moat  severely  of  all  artisans 
who  come  in  contact  with  the  vapors  of  the  metfll.  It  is  beyond  ques- 
tion that  the  confinement  in  badly-venlikted  work-rooms  is  largely 
responsible  for  the  poisonoue  effects  of  the  meta!  upon  this  class. 
The  epeeial  forms  in  which  the  poisonous  effects  are  manifcFted  in 
mirror-makers  are  salivation,  meronrial  tremor,  and  nervous  erethism, 
but,  in  arldition.  a  very  large  proportion  suffer  from  pulmonary  eon- 
BumptioD.    It  is  stated  that  71  per  cent,  of  the  total  deaths  among 
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mirror- makers  (those  who  coat  the  glass  with  the  mercury  ailo,v)  are 
from  phthieiB, 

Among  women  the  sj'niptoinB  are  aggravated,  and  abortion  fre- 
quently occurs.  Of  the  chiJdren  of  women  eulIeriDg  from  mercuruil 
poisoning  bom  living  at  term,  65  per  cent,  die  within  the  first  year. 

In  the  Ahiiaden  tiHicksilver  mines  in  vSpain  a  coiisideriibie  pro- 
portion of  fhe  workmen  eulTer  from  the  milder  syiriptoniB  of  mercurial 
intoxication  (gingivitia^  eaHvation,  or  drvnesa  of  the  mouth).  The 
more  severe  manifestfttions  (tremor,  convulsions,  con  tract  ures,  violent 
muscular  pains,  paral^vais.  cachexia)  are  niuch  !eaa  frequent,  and  lat- 
terly not  fio  severe  as  they  were  formerly. 

Fire-gilders,  fuhtiinatc-nialfers,  and  ph3'sicol  inBtrimient  makers 
not  infrequently  aulTur  from  the  deleterious  eltecta  of  inhaling  ihe 
vapor  of  mercury.  Hatters  are  also  liable,  to  a  considerable  extenj, 
to  the  poisonous  effects  of  Ihc  metal.* 

It  has  been  found  that  upon  sprinkling  the  floor  of  the  work- 
room of  mirror-mflkers  with  aqua  animnnia,  so  aa  to  impregnate  the 
atmosphere  with  ammonia,  the  bad  effects  of  mercuty  Olr  the  eysteni 
are  markedly  diminished.  Care  must  be  taken,  however,  not  to  use 
the  ammonia  to  excess,  otherwise  the  diseat^^ea  eauaed  by  this  agent  may 
attack  the  workmen. 

Zinc  or  copper  vapors,  or  possibly  a  combination  of  the  two,  given 
off  from  the  brass,  which  is  an  alloy  of  these  metals,  produces  a  pecu- 
liar train  of  symptoms  known  as  "brass-founders'  ague,"  The  eymp- 
toma  are  described  by  Hirt,  who  has  suffered  from  two  attacks  of 
the  affection  himBelf,  aa  follows'*  "A  few  houre  after  attending  the 
proccBB  of  hrafis-easting,  one  notiees  a  peculiar,  uncomfortable  senea- 
tion  over  the  whole  body.  More  or  leaa  severe  paina  in  the  back  and 
general  lassitude  cause  a  discontinuance  of  the  ordinary  occupation. 
While  the  pains  appear  now  here,  now  there,  and  are  extremely  aanoy- 
ing,  no  changeB  in  the  pulse  or  reapiration  are  noticeable.  In  a  short 
time,  however,  usually  after  the  patient  haa  taken  to  the  bed.  chilli- 
neas  comes  on,  which  soon  tncreapee  to  a  decided  rigor,  lasting  fifteen 
minutes  or  longer.  In  the  course  of  an  hour  or  less  the  p\ilse  now 
rcflchea  a  rapidity  of  100  to  130  beats  per  minute.  A  tormenting 
cough,  combined  with  a  feeling  of  eoreness  in  the  cheat,  comes  on. 
In  consequenee  of  the  repeated  acta  of  coughing,  the  increasing  frontal 
headache  produces  exceeding  discomfort.    Soon,  howeyer,  us.ii[ally  after 


*Knttlng  da  AfTwling  the  npRlth  of  OperaltveB,  L.  Dennfs..  Tlfport  Nvw 
Jersey  Rtnt^  ftoiira  of  HeaSth,  137&;    Connecticut  State  BoflrJ  of  Health,  1883. 
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a  Tpw  liours,  ttie  lietglit  of  Uiu  attack  is  rcadiud;  free  punipirutioD 
mdicEitfS  the  stage  of  dufervcBcencc,  aud  during  the  gradual  diminu- 
tion of  tlie  symptoms  tlie  patifnt  falls  into  a  det-p  sleep,  lasting  several 
hours.  Od  awakening,  a  slight  hcadaolie  and  lassitude  onlj'  rctnain  as 
reminders  of  the  attack." 

It  is  said  that  about  '75  per  cent,  of  the  workmen  in  brass-foun- 
dries are  attacked  hy  this  al?eclion;  the  attack  ia  liable  to  be  repeated 
at  everj'  exjKwure. 

A  chronic  form  of  poisoning  is  said  to  occur  among  zinc-smelters 
after  following  llioir  occupation  for  leD  to  twelve  j'ears.  It  consists  of 
hypenL'sthceia,  foniiication,  and  burning  of  the  skin  of  the  lower 
e.>:t rem i ties,  bood  foilowud  by  alteration  iu  the  tempernture  and  tactile 
sensation,  and  diminutinn  of  the  niuacular  sense.  Paresis  of  the  lower 
cxtrcmitiee  iftometiojeB  comes  on.  The  disease  has  not  yet  been  suM- 
eieatly  investigated. 

Aniiine  vapor  ia  exceedingly  poisonous  wlien  inhaled  in  a  ctm- 
centrated  atate.  Hirt  describes  an  acute  form  which  usually  results 
fatally:  "The  worknum  falls  suddenly  to  the  ground;  the  skin  is 
cold,  pale;  the  face  is  cyanotic,  the  breath  has  the  odor  of  aniline,  the 
respiration  is  Mowed,  and  t!ie  pulse  increased.  Tlie  sensation,  dimin- 
iahcd  from  tlic  beginning  of  the  attack,  gradually  entirely  disappears, 
and  death  follows  in  a  state  of  deep  coma."^*  There  is  a  milder 
form  which  conies  on  after  several  days  of  espoaure.  It  is  character- 
ized by  laryngeal  irritation,  diminution  of  appetite,  headache,  giddi- 
ness, great  weakness,  and  rJcpression.  The  pulse  is  rapid,  sniall,  and 
irregular.  Respiratiim  is  little  altered.  There  is  decrease  of  .eens-ihility 
of  the  &kin.  Convulsions  may  occur,  but  are  usually  of  short  dura- 
tion. 

The  chronic  form  of  aniline  poisoniug  is  characterized  hy  three 
sets  of  syniptoms:  those  affei^'ting  the  central  nervoua  syaleni,  the 
digestive  tractj  and  the  skin.  Among  the  first  are  laaaitiide,  headache, 
roaring  in  the  ears,  and  disturbancoa  of  sensation  and  motion  of 
greater  or  lesa  degree. 

The  digestive  derangements  consist  iQ  eructations^  nausea,  and 
Tomiting. 

The  cutaneous  lesions  are  eczematoas  or  pustular  efuption?,  and 
flometimes  round,  shflTply-circumscnbed  ulcers  with  callous  bor<lerB. 

There  is  no  tnistworthv  evidenne  that  in  the  mannfactui-e  of 
anilttif  colors  poisonous  symptoms  are  produwd  in  the  workmen. 


"  Op.  Pit.  p.  127. 
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2_-DISEASES  DUE  TO  THE  INHALATION  OF  IRRITATING 
Oft  POISONOUS  DUST. 

The  mhalatioii  of  air  crjiituining  purtiL-lps  of  organic  nr  inor- 
ganic niatttr  hHiS  long  Weo  acci^jtted  ins  a  caus«  of  certain  i-pecial  ilis- 
eiises  of  artisans.  The  diseases  eo  caused  are  usually  limited  to  the 
puhnuuarj  organs^  and  cons-ist  of  acute  ami  chrDnic  csitarrh,  empby- 
siirjia  of  the  Imigs,  pnounionia,  ioterr'titial  inflajiumLlicin  uf  the  hmgg — 
the  Bo-calkd  libroid  phthiale  qi  pulinonary  cirrhosia. 

Coal-dust  Ih  inlialedhycoal-uiiucrs,  cliarcoal-ljurner&,  cofll-handlers, 
firLMiieii,  chinuiey-aMcqiS,  roundiy-rnt-n.  Itud-jitMit'il  makers^  etc. 
Chrunic  bronrhial  catarrhs  are  most  frequent,  wliUe  phthisis  and 
eniphjseiiia  are  almoBt  uhsent  ffoni  Ihe  liBt  of  di-^eiiBi'B  alfet-ting  these 
workmen.  Dr.  W.  B.  Caofield  lias  reported  an  iiiterefiing  fast*  of 
pneumonofoniosis  in  which  there  waa  coincident  Imcillary  phlhiRJs.'^ 
Tiio  tahle  on  page  24?  shows  tliat  (lie  expcctiitinn  of  life  af  fcunilry- 
nicn,  furnacL'-nicn,  firenienj  and  chiirincy-swi^epa  ia  much  bi-low  the 
average. 

Metallif  dust  is  inhaled  by  blacksmiths,  nnilcra.  cutlers,  loolr- 
smiths,  flle-tuttcrs,  cutlery-  and  needle-  pnltshcrs,  etc.  While  in  Ihie 
class  of  workmen  eases  of  bronchitiB  and  pneumonia  are  relatively 
freipient,  niiicli  the  hirgest  proportion  suffer  from  phthisis.  A  tab'e 
compiled  hy  Hirt  hIiows  that  out  of  the  total  number  of  sick  in  the 
different  classee  of  workmen  the  cases  of  phthisis  were: — 

B2.2  per  cent,  for  flle-<-u(t*ra. 
Ofl.fi        "  "     nee  Jle-jmliH  hers. 

40.4         "  "     ttrinders, 

12.2         '*  '■     naikt*. 

The  Mapsachusetla  table  gives  the  average  duration  of  life  for 
iilaeksniiths  at  53.2f>  ycare.  of  nail-makers  at  41.49  years,  and  of  cut- 
lers at  ai).21  ycara.  The  needlc-polisliera  at  Sheffield,  aa  already 
Btnte<l,  have  only  an  average  duration  of  life  of  30.66  years.  In  this 
work  and  that  of  grinding  knives,  scissors,  and  eimilar  articles,  the 
metallic  duet  JS  Inixi-d  with  mineral  dust  (particles  of  pjlica  from 
the  grindstone).  This  mixture  seems  to  be  much  more  deleterious 
than  metnlHe  dnst  alone,  as  shown  hy  the  shorter  average  duration 
of  life  and  Iho  enormoim  pereent^pe  of  eases  of  consumption, 

^fineral  ilnut  is  inhnled  by  the  Workmen  in  R  Isrpe  number  of  diff- 
erent industries.  The  griuderg  jn  the  sroimrl-plass  ffictori^  PulTer 
moat  severely.    Hirt  found  the  avetage  duration  of  life  in  grinders 


MTrtra.  Ml-O.  nnd  rinr.   Fur..  Md..   1889. 
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who  b'Bgan  this  nccupntion  after  their  ^•'ith  year  to  be  42.50  yvara, 
while  in  those  who  began  at  the  age  of  15  the  average  duration  was 
30  veare. 

MiUstonc  cutting  is  a-leo  a  very  dangerous  occupation.  Peacock" 
gives  Ihe  average  age  of  these  workmen  at  24,1  years.  Stnne-cuttera 
generally  suffer  frequently  from  phthieis,  probably  Ifli'gely  in  conse' 
qnence  of  tlie  constant  inhalation  of  the  niinrfiil  dust  produced  dur- 
ing their  work.  The  Massachusetts  table  gives  the  average  age  at 
death  of  these  workmen  at  40.90  years,  while  Hirt's  table  gives  a  much 
lower  age,  namely,  3(j.3  years.  Potters  and  porcela'n-iuakers  are  ei- 
pused  to  gimiUr  dangers  from  their  occupation,  but  to  a  much  less 
degree.  The  table  on  page  347  gives  the  average  age  at  death  at  56.07 
years — rather  a  high  average. 

Slaters  and  workmen  in  elate-quarries  euSer  in  a  large  propor- 
tion of  cases  from  chronic  pneumonia,  and  die  at  a  comparatively 
earJy  age. 

Masons  and  carpenters  have  an  average  duration  of  life  of  50.33 
and  53.33  years,  respectively.  One-third  of  all  the  diseases  from  which 
they  sutTer  affect  the  respiratory  organs. 

Gussenliuuer  has  refiorted  a  very  intereetaiig  series  of  canee  of  a 
peculiar  inflammatory  affection  of  the  diaphysea  of  the  long  bones  in 
the  artiPana  who  are  engaged  in  the  manufacture  of  pearl  buttons. 

Gcm-finiehcrs  are  exptjsed  nnt  only  to  the  inhulalion  of  dust,  but 
to  poisonous  gases  (carbon  monoxide)  and  vapora  (lead).  The  pro- 
portion of  sickne&s  among  them  ia  very  high. 

Yegeitthh  Dmt. — The  worljmen  compelled  to  inhale  vegetable 
dust  are  those  who  work  in  tobacco,  cotton-nperatives,  flax-dreascra, 
pnprr-makers,  weaverB.  wood-tumere,  millerB,  and  laborera  in  gratn- 
elevators. 

Workmen  in  tobacco  uBually  auffer,  within  a  few  weeka  after 
be^nning  work,  from  a  nasal,  conjunctival,  and  bronchial  catarrh, 
whioli  soon  passes  off,  m  the  mticiius  inenibranea  arctn  to  become  ac- 
customed to  the  irritatton.  Nausea  ifi  also  frequent  at  first,  due 
probably  to  the  abporpliim  of  s^niall  quantities  nf  ntciiline.  Females 
exposed  to  the  tubacco-dust  usually  suffer  from  digestive  and  nervous 
troublts.     They  are  also  said  to  abort  frequently. 

Dr.  R,  S.  Tracy."  as  a  result  of  his  observntions  among  eigar- 
niakei*  in  New  York,  states  that  the  fecundity  of  (liese  people  is  much 


"Quotfd   by  Mtrktl.  in   von  Patten kofior    iind   ZieniNWn's  HmidbHeTi  der 
Hygioiie.  II  Th,.  4  AHh..  p.   Itl7. 

»  Bin'fa  Ilygit'tie  nnJ  Piiblir  Flwiltli,  vrti,  li,  p,  fl2. 
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less  tliau  tlie  average,  'i'lirfc  liuiiLlred  and  twenty-five  families 
viaiLed  had  only  4G5  cliildi'fin.  iin  avurage  of  1,43  to  each  f^nily.  Dr. 
Tracy  is  int'Iiutid  to  attribute  tliia  to  the  frctjupnt  abortions  that  occur 
amotig  the  females  exposed  to  the  inhalation  of  tobacco-dust.  Accord- 
ing to  the  MassachuseEta  table,  cigar-making  is  an  unfavorable  occQ- 
pfltion,  the  average  age  at  death  being  3ti.3ti  jears. 

Ootton-opcrativtA,  Hax-dreasura,  wcoveTs,  and  workmen  in  paper- 
mills  are  subject  to  various  diseasee  of  the  respiratory  organs.  CoetHem, 
&B  lopg  ago  H9  183<i,  ilesfribod  n.  peculiar  pulmonary  affection  among 
cotton-operatives,  which  be  tfrtnedl  pnemnonie  cQlortJieus^.  The  observa- 
tion docB  not  seem  to  have  been  verified  by  others;  at  all  eventa.  the 
author  is  unable  io  find  any  other  record  of  a  similar  affection  in  the 
literature  nf  the  subject.  Among  wcavera  the  mortality  from  phtbisiis 
is  conipjtrativcly  high.  Among  paper-makera  Uirt  found  an  average 
dunitiou  of  life  of  '^7.G  yeara.  The  people  who  anrt  rags  are  liable  to 
a  fatal  infcctioiia  disease,  "rag-Borters'  disease"  (Hadernkrankheit"), 
which  resembles  io  all  respects,  and  ia  probably  nothing  less  tliau, 
anthrax.  No  cases  have  been  reported  in  this  country,  but,  oa  the 
importation  of  rags  from  abroad  is  carried  on  to  a  considerable  extent, 
no  apology  is  believed  to  be  necessary  for  calling  attention  to  it.  The 
"wool-porlturs'  dlscape"  is  similar  in  its  nature. 

Millers  PulTer  in  a  lar^^e  propurtion  of  cascB  from  pulmonary  af- 
fections, especially  brnnchiiil  catarrh  and  pneumoniifi.  According  to 
Hirt.  "iO.'A  per  cent,  of  all  the  diseases  of  these  workmen  are  pneu- 
monias, fl.y  [hur  cent-  bronchial  catarrhs,  10.9  per  cent,  phthiais,  and 
1.9  per  cent,  emphysema.  The  average  duration  of  life  i$  45.1  years. 
The  Mfts8aehusptts  table  gives  57.14  years— a  very  much  more  favor- 
able exhibit. 

The  laborers  in  grain-elevatorB  are  compelled  to  inhale  a  Verj 
irritating  dnat,  which  causes  acute  and  chronic  catflrrha  of  the  re- 
spiratory organs,  lir.  T.  B.  Evana,  of  Baltimore,  has  reported  a  seried 
of  eases  of  catarrhal  pneumonia  in  these  horkinfn,  whirh  were  char- 
acterizwl  by  some  very  peculiar  features.  Brush-making,  accordinjf 
to  the  stattetics  of  Tiirt.  is  a  very  dangerous  CK'ciipDtion.  Nearly  one^ 
half  of  the  deaths  among  biuBh-makers  are  from  phthisis,  due,  in  great 
measure,  to  (he  inhalatinn  of  the  sharp  fragments  of  brielles  proilueed 
in  trimming  thi?  hnisheB.  In  the  MassachuBctta  table  the  average 
duration  of  life  is  given  at  43AI  years. 


"See  article  by  SoyV»,  ReHlepcjcIoiwdie  d,  gM,  'RelVn.  Ed.  VI.  p.  IW. 
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3-— DISEASES  DUE  TO  THE  ABSORPTION  OR  LOCAL  ACTION 
OF  IRRITATING  OR  POISONOUS  SUBSTANCES, 

Arsenic  is  used  in  the  manufacture  nf  i,'reen  pigmenta  and  for 
varioua  o1h«r  purpHisiis  in  the  arts.  In  ttie  preservation  of  fura  ant] 
in  taxidtTniy  it  finds  extensive  use.  In  t!ie  preimrnlion  of  the  pigment 
knqwii  as  Parte  green  the  workraen  are  frequently  entirely  eovereti 
by  s  layer  oi"  the  poisonous  SitlL  The  poisonous  syinptonifl  occur  in 
consequence  of  the  absorption  of  the  poison  through  th#  akin  or  from 
ite  local  action,  »n<l  but  rarely  on  account  of  iiihaltilion  of  vapors  or 
dust  iu  whifli  it  is  contaioerl.  The  most  nia[k&d  syuiptoma  are 
chronic  gastric  catarrh,  superficial  eroeionB  in  the  uioutli,  dry  tongue, 
thir&t^  and  a  burning  sunaatioa  in  the  throat.  These  aymptonis  may 
fontinue  for  niontha,  or  even  yi^'arh,  ami  grailiiallv  produce  a  com- 
plete breaking  down  of  nutrition  and  the  vital  powers.  Violent  itch- 
ing skin  eniptiona  of  iin  eczematouB  charauter  are  not  infrequent  oom- 
plieations  of  the  internal  syniploma. 

Levin  has  described  a  localized  pignienlation  of  the  skin  in 
workraen  (engravers)  in  silver.  The  left  hand  is  especially  atFectcd. 
The  occurrence  of  the  affection  is  explained  by  the  numerous  slight 
injuries  of  the  hands  by  the  gravcr'a  tools  and  the  local  absorption 
and  decora  position  of  the  silver. 

Phosphorus  prodnees  two  classes  of  effects  in  persons  gnhiected  to 
its  influence.  The  milder  effects  are  produced  by  the  inhalation  of 
the  fumes  of  the  Bubatanec,  and  are  limited  to  digestive  disturbances 
and  diseases  of  the  pulmotiary  organs.  The  severer  symptoms  are 
only  observed  among  the  employ§8  in.  match -factories,  and  are  due 
to  the  local  action  of  the  phosphorus  upon  the  tissues  affected. 

The  characteriptic  disease  produced  by  phosphorus  is  a  painful 
periostitis  of  the  lower  or  upper  jaw.  The  limitation  of  the  affection 
to  this  locality  is  believed  to  be  due  to  the  action  of  the  phoHphorufl 
diBSolvod  in  the  saliva.  The  fact  that  the  lower  jaw,  with  which  the 
saliva  comes  more  thorougbW  in  contact,  is  most  frequently  affected 
seems  to  indicate  that  this  view  is  the  correct  one.  The  diacase  be- 
gins, on  an  average,  five  years  after  the  beginning  of  the  employment. 
Hirt  estimates  the  proportion  of  employes  in  match-factorjea  attacked 
at  11  to  12  per  cent.  Tlie  first  avniptom  of  the  disease  is  toothache. 
Boon  extending  to  the  jaw.  The  cervical  glands  mwell  up;  the  gums 
become  reddened  and  spongy;  abseesges  form  about  the  diseased  teeth, 
from  which  large  quantities  of  iliin.  offensive  pus  are  discharged. 
Examination  with  a  sound   reveals   carious,   nodulated   bone.     The 


mi 


TKXT  l«K)K  OF  HVCIKNE. 


cfiiM'kx  bemmo  ttwnll'eo,  erysipelatous,  and  may  Euppurnte  and  discharge 

llulchiniidti  hrifl  reported  a  case  in  which  the  Imig-cciatimietl  in- 
ternnl  uttniinietnition  uf  phnephorue  as  a  medicine  produced  maxillary 

llllCI-IIKitl. 

The  doatPiictinn  of  the  soft  tissues  continues  until  resection  of 
Hio  JHW  in  finiill}'  iindtTtiiki'n  tmd  tlie  disease  checked  by  surgical  in- 
Ifrvmli'iM,  juiil  nuiiuviil  oC  lUv  iiuliviiL  frum  Hil'  inHucnt-c  of  the  per- 
ntriniifl  fliihHtiitu-p, 

Dr.  .1.  ICwiiig  Mifiirfl  rofxirtcd'*  IG  cases  of  phoaphorus  necrosis. 
Up  iiimlmleil  "lliiil  iIr'  iinlhhitiil  powers  uf  turjientine  have  been  es- 
Iflblishwl,  both  in  nputrftlining  (he  effects  of  the  poison  upon  operatires 
diiriiifj  l)ioir  work  fliid  aUo  in  the  trPAtment  of  tlie  *arly  stage  of 
dn'  iliw^ilMe.     Tile  disrdse  is  (o  he  previiiteil  liv   the  adoption  of  thur- 

uHglt  niethi'di*  of  vetitilntion,  stringent  rulee  with  regard  to  cleanli- 
iiew,  nnd  the  free  disenga^'uiniit  tif  the  vapors  of  turpentine  in  all 
the  npurliiwiitt)  of  (Hctorit'S  in  which  tlie  fumes  of  pUo-sphonu 
Wk!«p«.* 

lu  (he  manufacture  of  tptminr  a  troufakaorae  eoRma  is  muwd  ia 
atHkut  l>o  |H-r  ivut  of  tlir  etiipUni-^.  It  »auB  to  be  due  to  «iitii4tMB> 
givvo  off  fn>m  the  boiling  sohitions.  It  bv^ins  with  intense  itdiizig, 
foltvwvd  by  swvUiug  and  the  ftinuutiou  of  resides,  wbii^  soon  knrA 
and  fonn  erusts.  Tbm  is  n>n£tdenib[e  fever  when  the  tvdlmg  it 
fPfX.  It  ia  mh!  that  Uoodes  are  more  fnijuvDlty  affected  Am  tfaoae 
i>f  dark  ciMuplext«n.     Tbe  cUbmhv  wooa  diatffemis  if  tbe  wvHe  x 

Tlw  Wttrknsn  «Bg^^  ia  the  maBufacttuv  of  hirlkrmmmie  vf 
u*  aul  to  saffer  ttotx  aa  nkcntiao  9I  tbe  aaatl  ■aeoa* 
TOfy  aiaaikr  to  IM  •heady  aaerifcri  m  dt  to  tfce  vt^mu 
wt  hydKocUww  acid  (pt.  £M).  BipidtjMprMdi*;^  dorp  alms  «>e 
aba  aaid  to  %otm  H  the  liU  fciwto  com  to  iiiatw  I  wiA  afciiih  I  mm- 
tana  «tf  the  sfcto. 

Tb»  «<>aiif  cOaJt  faudM  hv  taueta  fiaqpMntK 
eaeaaa  «<  the  haadl^  vUefc  4M 1 

TWvMkaaMte 
hem  or  fiiieiniiilM 


teitoM 


i«llfakteto«4kF*aBMfel 
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-DfSEASES    DUE    TO    EXPOSURE    TO    ELEVATED    OR 
VARIABLE    TEMPERATURE     OR     ATMOSPHERIC 
PRESSURE. 

sks  and  bakers  are  exposed  almnst  cnnRtantlj^  \o  a  liigh  tem- 
pernfnre,  wUirli  pruiluct-'a  an  UDfavortiUlle  iufiueri(.'e  upon  lnjalth  add 
prt'dis poses  Iheiii  to  diseases  of  various  kiuds.  TIic  ilflssadmsetts 
talde  shows  tliat  cooks  have  a  much  eborter  iluration  of  life  than 
bokcrs.  altlioiigh  tht  i^latlstics  tif  both  trades  aiv  iinfavorablo. 

The  prevailing  ilisL'ases  aiiiniig  cooks  and  btikcrs  are  rlieuiHatism 
and  eczemntous  eruptioiiB,  generally  cuufined  to  the  hands,  fort-armSj 
and  face. 

Blaoksmitha,  foimdiTS,  and  firemen  suffer  from  the  Inteiiye  heat 
tn  which  Ihey  are  expnped,  in  addition  to  the  inhnlstion  of  coal-dust, 
as  has  nlready  bi-cn  pointed  out.  The  stuktrrf  in  the  iTigine-ronnis  of 
Bteiimshifjs  sulfer  especially  /mm  the  excessively  higli  teinpiTature  to 
which  they  are  eubjeeted  by  their  oeeupation.  A  form  of  heart- 
■H-eakneBs,  deeeribed  by  Leviek  a&  "fireman's  heart,"  is  prevalent  among 
thcnu 

Sailors,  farmers,  coachmen,  car-driver«j  and  teamsters  are  sub- 
jected to  etreas  of  ivpiiitlier,  rhanyra  of  temperature,  and  Btornis.  They 
suffer  freijnently  from  rheumatism,  acute  hrcnchitiB,  pneuuionia,  and 
Brighfs.  disease.  Car-drivers  are  said  also  to  suffer  fmm  painful 
swelling  of  the  feet,  varicose  veins  and  ulcers,  and  mild  spinal 
troubles.'^ 

Sun-stroke  fe  not  confined  to  any  class  of  artiBatiB,  but  persons 
who  perform  vory  bard  Ubgi*,  especially  in  a  confined  atmosphere, 
suffer  most  fre^juently. 

The  effects  of  compressed  air  on  workmen  in  tunnels  and  deep 
mines  have  alrcfldy  Ix-i'u  referred  to."  Tlie  most  scriou?  BVinptoma 
oot'ur  not  when  the  indivjdunl  ts  subjectod  to  the  increased  pressure, 
but  when  the  pressure  is  too  rapidly  diminished. 


S^DISEASES  DUE  TO  THE   EXCESSIVE  USE  OF  CERTAIN 

ORGANS. 

Tiie  pn'valimt  belief  jliat  the  overuse  of  the  intellectiinl  farul- 
tiea  is  a  frerjuent  cause  of  mental  dt&ease  is  not  borne  out  by  facta. 
Men  and  Homen  who  perform  an  amount  of  mental  work  regarded  by 

"A.  MfL.  HainilCun  in  Ruport  New  York  Board  of  Health,  p.  444.  18T3. 
"Oiuptcr  I.  p.  IL 
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moBt  persons  as  exceeeive  have,  in  spite  of  tliis,  a  long  duration  of  life. 

Tliere  are  no  exact  RtatisHrs  upon  this  siibjeot,  but  Caspar  maile 
the  following  ciBtiniate  of  the  average  durntion  of  life  amoug  pro- 
feggioual  uien :  L'lergyiuen  live  (iri;  mcrtliauts,  63.4;  olficiale,  111.7; 
lawyers,  58.9;  ttiacbtirs,  5(i.9;  and  pliysidane.  5(i.8  years,  la  the 
table  on  page  2-18  the  figures  are  Hotuewbat  less  favtinible,  although 
correBpomling  in  fjeneral  nith  thaise  of  l_'aspar.  Hence,  it  ia  eet'ii 
that,  of  profeseionnl  uien,  those  whose  occupation  compels  the  exer- 
cise of  high  inental  jvuhkis  havu  it  higher  duration  of  life  than  any 
other  ela68,  except  farmers  and  meclianit-s  engaged  actively  out  nf 
floors.  Those  professional  oreiipatioDs  only  which  neeessitote  a  more 
or  leas  irregular  niotle  of  life  and  frcqueut  subjeelimi  to  physical  ex- 
hnnstion  and  Jangevs  from  conlapiouB  dipeaBc,  such  as  the  work  of 
phyBJeinns  and  joumaliBtH,  make  an  unfavorable  showing  in  the  etatis- 
ticB.  The  proposition  may  he  laid  down  tliat  it  is  not  in^ental  arlivHy, 
however  great,  hut  mentiil  iriirnj  that  lends  to  the  abbreviation  of  Ufe. 

The  oetiipation  of  a  tea-toeter  is  said  to  produce  a  jiei'uliar  ner- 
vous condition,  manifested  in  muscular  tremblings,  etc.,  wliich  com- 
pels the  individual  to  give  up  the  work  in  a  few  years. 

Persons  who  test  tht  ([uality  of  tobarr,o.  an  occupation  corres- 
ponding to  that  of  tea-ta&ter,  are  said  tci  suffer  from  nervous  symptoms 
which  may  inchide  flinaurosia  and  otiicr  grave  afTections. 

Those  persona  who  are  compelled  to  use  their  eyes  constantly 
upon  minute  objects  freiiuently  suffer  from  defeetive  vision.  So  en- 
gravers, wateh-makera,  and  apaiui-trcssefi  are  liable  to  near-sighled- 
nees.  amaurosis,  and  irritation  of  the  conjunctiva.  Public  speakers 
and  singers  frequently  suffer  frorn  catarrhal  or  even  paretic  condi- 
tions of  the  throat,  which  usually  dieappear  on  reliuquiBhing  the 
occupation  for  a  time. 

Telegraph  operator!  and  copyists  suffer  from  a  peculiar  eonvulsiife 
affection  of  the  tingerg,  called  "writers^"  cramp."  Cigar-rnakerB  are  also 
said  to  suffer  from  a  similar  cramp  of  the  finger?  used  in  rolling  cigars. 
Performers  on  wind  ingtriiments  are  liable  to  pulmonary  einphywma. 
on  account  of  the  pressure  to  which  the  lungs  are  frequently  subjected. 
Roiler-makers  often  Buffer  from  deafneas.  in  connequenee  of  their  con- 
stant existence  in  an  atmosphere  in  a  state  of  continual  violent  vibra- 
tiolj,  The  alTcetion  is  geTierally  recognized  as  "hoiler-mnkers'  deaf- 
neflB,"  Pr.  C.  S.  Turabull  has  reportwl  several  cases  of  "mill-opera- 
tiTe**  deafness."  lis  characteristic  ift  an  inability  to  hear  distinctly 
except  during  a  noise, 
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6. DISEASES   DUE   TO  A   CONSTRAINED    ATTITUDE    AND 

SEDENTARY    LIFE. 

It  is  probable  that  tbe  large  mortality  and  morbitlitj  rate  of  per- 
sons whose  otcupuUoiis  keep  Ihein  confined  williin  duore  are  due,  next 
to  the  defective  ventilation,  to  the  couBtraincd  attituiie  which  moat 
of  thciD  necessarily  assume.  Thus,  carvers,  book- bind  era,  eugravera^ 
jewelera,  printers,  shoe-makere.  book-keepers,  and  cigar-makers  all 
have  a  low  average  duration  of  life.  It  is  found,  likewi&e,  that  many 
of  thew3  artisans  suffer  nioet  from  piilmonavy  and  digestive  troubles, 
among  the  former  hoing  phthisis,  and  among  the  latter  constipation, 
dyspepsia,  and  hcmorrhoide. 


7. DISEASES  FROM   EXPOSURE  TO  MECHANICAL 

VIOLENCE. 

It  will  be  eeeix.  by  reference  lo  the  table  "U  page  218,  that  all 
persons  whose  occupiUions  involve  an  intimate  cntitact  with  mflchi.Qe'ry, 
and  in  the  pursuit  of  which  aecideuta  frequently  happen,  have  a  short 
iuration  of  life.  Persons  liable  to  these  dangers  are  machinists, 
operatives  in  fartoriea.  workmen  in  powder-mills,  bapgage-maslern, 
brakemen,  driverp,  engincere.  firemen,  and  other  wtprkmen  on  rail- 
roads. Aside  from  flip  diFeases  t(>  which  some  of  these  classes  are 
liable  in  consequence  of  espoeiire  to  variable  atmoppheric  conditions^ 
the  grave  accidents  to  wliieh  they  are  so  frequently  exposed  render 
tlieir  occupattnoB  extremely  dangerous.  Brakemen  on  freight  rail- 
rnada,  for  example,  are  chiased  by  insurance  companies  as  the  most 
hflzardoup  "risks,"  and  some  companies  refuse  to  take  them  at  all. 
Tbe  taiile  nn  pape  'i-ifi  tcndg  to  confirm  tbe  conclusi^^n  of  the  in.3uranee 
■companies,  for.  exptuding  the  class  of  "students,"  which,  for  manifest 
reasons,  cannot  be  used  as  a  comparison,  hrakemen  have  the  eliortest 
average  duration  of  life  of  all  the  occupations  noted  in  the  table. 


QUESTIONS  TO  CHAPTER  IX, 


INDUSTRIAL  HYGIENE. 


How  may  various  Divujiations  induce  dLH«iis(>l  Are  mirh  iliMftBeH  alwa^ 
nwcesBarilj  due  to  the  octupationrtj  or  n-re  there  incidental  fuctora  thnt  might 
be  avciidwiT  What  claHsca  ot  mvn  have  the  grratest  cxpc«tiiti(in  oi  lifel  Wtiat 
AcfiiputiiotiH  Eire  i-epeciall;  unffi%'orabI«  to  hLnltht  Wbiat  di«.eaflP9  do  they 
(muully  produL-ef    How  mn;  diseases  of  occup«ti<Mia  l>e  wnvfetiienily  claMifledl 

What  disotdera  are  liable  to  l>e  produced  by  the  inhiilntinn  of  the  gaae4 
of  the  niinc'ral  ncida?  What  inci-iiliar  sytnploms  may  he  duo  to  the  iKinstant 
intiEilalioij  of  the  fumes  o{  hydrouhJoriv  a.i.'1dl  What  ctfeel  has  timmonin  gas! 
Whnt  dm'aH(>  U  frequi^ntt}'  du<^  tri  the  conatunt  inhalatiun  of  i-hlnrioe  gasi 
W]iat  other  disease  is  also  e6p<;cially  favored  by  it?  Wliat  are  some  of  tha 
syniptuinB  produced  by  th«  ga.8  in  a.  concentrated  stale?  By  the  constant 
iTiliaIiiti"n  of  the  ytiaf 

Iq  what  occupations  is  carbon  monoxide  often  given  otT  to  the  airf 
What  are  some  of  the  iieuto  symptflms  produeed  by  itf  What  ot  the  chrnni<' 
poiHoning  hy  gasT  Is  th^^rc  auy  cvidunce  that  carbon  dio.\ide  in  biiiull  aiiiouiita 
may  cau-ie  aymptoma  of  chronic  poisoning?  \ATint  are  anin^  nf  Vne  nianlfcsta- 
tiona  in  ciises  of  acute  jwiHoning  by  Lhia  gasT  What  oth^r  giis  H  oftffi  found 
iq.  niLiiren,  and  Iiow  may  it  be  ditngsroua  to  lifeT  How  may  its  dangers  be 
avoided  T 

Where  may  *ulphu retted  hydrogen  be  foutid  in  (juantities  suflfieient  to 
produce  wriniin  resuHsT  What  pre  some  of  the  pvjl  effects  due  to  the  iidiala- 
tion  of  tlie  vapor  of  breulpliide  of  cacboat  Of  iodine  and  bromiDeT  Of  tur- 
pentineT    Of  petroIeumT 

In  what  occupations  arc  the  laborers  subject  to  lead  poisoning^  What 
effect  has  it  on  the  duration  of  life?  In  whnt  foriaR  may  lead  poisoning  inani- 
feat  itselff     What  proportion  of  workers  in  lend  are  alTected  by  Itf 

What  proportion  of  workers  in  mercury  are  affected  hy  thnt  rapfa.!!' 
To  what  disease  are  mirror-makers  espcL-ially  pronel  What  are  somip  of  Ih« 
symptoRiB  of  mcrnirinl  intiDxicationT  What  peculiar  elTect  has  the  metal 
ujKiTi  female  Inborcra  and  their  children!  Uow  may  the  bad  ettecls  of  mer- 
cury be  diminiihed? 

What  are  the  syrnptoma  of  "brass- foundera'  ague"!  Tb  it  commoTi  amonp 
iha  class  indirated!     What  Hymptoms  may   Indii^ate  chronic  zinc  gtoiaoningT 

What  lare  the  aymptorn&  nf  acute  poiaoning  by  aniline  vaporT  What 
pecnllaritiea  charactcriie  chfoni*-  nnlline  poisoning  t  Are  thieS«  Of  Other* 
liable  to  be  protluced  in  those  employed  in  the  manufacture  of  aniline  eolornT 
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What  class  of  diseases  is  eBpecJally  apt  to  be  cRusiPd  by  ihp  continued 
inhnlaliuci  of  dual!  UhaL  is  tike  tuost  Lommon  nffection  aniong  those  who 
iiilmle  cottl-dudt  in  large  quantities?  Ftwm  what  pultnonarj-  disease  ate  tliey 
except ionally  (re«t  Is  the  expects-tioii  of  Ufe  ftmong  this  ela^a  of  workman 
high!  What  diBeasesi  Bcem.  to  be  Gapwially  favorGcl  by  the  inhalation  of 
metnllic  duat!  Which  of  thoBP  is  the  moat  fRfiuentT  What  is  the  effect  of 
a  miKtUTe  of  metalli'C  and  mineral  dust?  What  occujwiLions  have  a  high  mor- 
bidity and  mortality  from  plithisiaT  What  from  t'hronic  pneumonia  or  other 
ptiEmonary  affections  T  To  what  peculiar  affection  are  pearl -buttoa-iuukera 
subject  1 

Whut  workmen  haVituaUy  inhale  vegetable  dustT  Wliat  dipturbance^ 
are  duo  to  the  inJsalatJQn  ot  tobaero-duatT    Wbat  efTcct  has  it  on  fecundity, 

and  why* 

To  what  die-eases  are  workers  in  cotton  and  &ax  subject,  an;I  from  which 
one  FS|>ecially  is  tde  mr>rtality  high?  What  is  the  average  duration  of  [if« 
among  yiap«r-makers?  To  whiit  disease  ar«  rag'-  and  wool-  sorters  liiibhlet 
From  what  aflwlttm*  do  milkrs  and  workers  in  grain-vlcvulflirB  aufferl  Why 
is  the  mortality  from  phthiais  bo  high  among  brush-oiakersl 

What  substances  are  liable  to  eause  d-lsense  by  absorption  or  1o>^l  action! 
What  are  some  of  the  Bymptonis  common  to  thoEi«  working  with  areenici 
What  two  claascs  of  efT««ts  arc  ob^rvcd  among  tbo^  exposed  to  phospborua 
vaporsT  To  what  is  each  class  d-iic-?  What  may  be  used  as  a  pr«vt:^ntife  and 
aiitidote  to  such  cases  of  pho^phGrus  |ioi-nningT  What  mnlady  is  associuled 
with  t!i«  iiianufactur^  of  quinine?  What  othi^r  isubetancea  may  produce  eczesift 
or  uk'i'ration  in  thtsir  prejmration  or  ninnufactuiel 

Wbnt  diseasra  are  favored  by  continued  ex[Kisnre  to  high  temperata.res! 
In  what  occHpntiors  are  such  distiirbfin'ces  accordingly  prevalent?  Wliat 
claas  of  l:iiborers  are  subject  to  sudden  changes  or  to  extremes  of  teruperatiireT 
What  are  some  of  the  mnladioa  that  may  bp.  in  part,  traced  to  such  eases  I 
What  are  the  effect?  of  compressed  air  upca  laborers,  in  it,  and  when  are 
they  maniiested? 

What  diseases  or  disturbances  may  be  due  to  the  excessive  use  of  certain 
organs!  la  there  any  evidence  that  excessive  mental  activity  leads  to  men- 
tal dineaseT  What  fa  a  factor  in  the  production  of  the  latterl  Why  is  the 
mortality  rate  so  high  among  those  who  follow  sedentary  or  in-door  occupa- 
tions? What  (li^lMrbiinceti  are  most  common  to  these  pitrauitaf  In  what 
occupations  ere  the  laborers  especially  liable  to  mechanical  vinlenCQT  Is  the 
avera^  duration  of  life  of  such  workmen  low  or  hight 


CHAPTER  X. 


MILITARY  AND  CAMP  HYGIENE, 

Hygieke  applying  eepeciaUy  to  military  life  has  made  great  ad- 
vances iD  recent  years,  and  a^  the  cnuscs  of  epideinic  diseases  formerly 
conaitlcred  the  incvitaljle  accompaniment  of  war  have  one  by  one  bcfcd 
mado  tuanife&t,  many  fatal  camp  maladle$  1iave  lost  in  the  eyes  of  Xhi 

medical  otlu-er  much  of  their  former  menace. 

The  Eoldier  of  tlie  prpsent  day  has  many  more  comforts  than 
before.  Each  year  ecqs  Uie  adoptioQ  of  improvements  ia  food,  shelter, 
or  clothing,  while  the  care  of  the  sick  and  wounded  in  active  service 
approaches  more  nearly  an  ideal  standard. 

i_THE   RECRUIT. 


The  row  recruit,  sometiiiies  aivkward  and  slovenly,  often  unpre- 
poaseflfling  in  appearance,  ia  the  matt-rial  from  which  armjies  are  made. 

The  selection,  therefore,  of  men  capable  physically  and  mentally 
of  being  trained  into  disciplined  soldiers  lies  at  the  very  foundation  of 
military  hygiene.  At  first  glance  nothing  would  seem  to  be  easier 
than  for  a  physician  to  detect  unsoundness  in  an  applicant  for  a 
Bolilipr's  life.  As  a  matter  of  fact,  experience  and  knowledge  of  mil- 
itary conditions  are  retjuisites  to  properly  aeltct  recruits.  Many  de- 
fects of  structure  in  no  way  affecting  the  actual  bodily  health,  or, 
from  the  standpoint  of  the  examiner  of  life  inBuracce,  the  expecta- 
tion of  life,  are  properly  considered  bars  to  enlistment.  A  man  suffer- 
ing from  or  predisposed  to  disease  is  of  muTBe  at  once  rejected,  but 
the  accepted,  recruit  nmet  liave  the  free  uae  of  all  of  hia  limbs:  his 
hearing,  vision,  and  speech  must  be  perfect;  he  must  be  of  ample 
cheftt  measiircment  and  justly  proportioned.  An  inquiry  must  also 
be  made  into  his  perBonal  and  family  history,  and  perEwns  pne^enling 
the  appearance  of  tramps,  vagabonds,  or  hard  drinkers,  nj  manifesting 
kclc  of  intelligence,  are  to  be  rejected,  even  if  apparently  able-bodied. 

Only  Udder  very  exceptional  circunielances  are  recruits  under 
21  ycare  oJd  accepted  in  the  United  States  army.  Some  meiiieal 
officers  of  experience  think  that  for  tropical  service  the  minimum  age 
should  be  even  prenter.  and  that  an  ideal  army  for  such  service  would 
be  composed  of  men  between  25  and  45  years  of  age. 
(2GS) 
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The  height  of  a  recruit  is  nt  present  iixed  at  5  feet  4  inches  as 
a  minimum  for  all  bnim'hee. 

The  maximum  hejight  for  cavalry  ie  5  f«t  10  inches,  and  the 
maximum  for  artillery  and  infantry  is  governed  by  the  rule  for 
weight,  aa  follows ; — 

The  minimum  weight  for  all  recruits  is  124  pounds,  escept  for 
the  cavalry,  in  which  enlietmept  may  be  made  without  regftfd  to  a 
minimum  weight  if  proportions  and  cliest-measarements  are  satia- 
factory.  The  maximum  weight  for  artillery  and  infantry  ia  190 
pounda,  for  cavalry  and  light  artillery,  165  pounds. 

Up  to  and  including  the  height  of  G7  inchcB  the  recruit-should 
weigh  2  pounds  for  every  inch.  The  same  rule  applies  to  men  of 
greater  height,  but  with  the  addition  of  S  pounda  for  every  inch 
above  67. 

The  difference  hptween  the  chcst-tneaRurement  at  inspiration  nod 
expiration  should  be  at  least  2  inchca  in  men  of  (J7  inches  in  stature 
or  below,  and  21/^.  inches  above  that  height 

These  rules  are  considered  to  give  a  fair  atandard  of  physical  pro- 
portions, but  a  slight  devintion  fiom  them  is  allowed  in  specially  de- 
eirable  recruit*.    Taccination  of  all  accepted  men  ia  coinpulwij. 


3— THE  TRAINING  OF  THE  SOLDIBR. 

The  preliminary  drill  of  a  recruit  is  generally  purely  caliethenic. 
The  "aetting-iip  drill"  of  the  United  States  army  ia  admirnhly 
adapted  for  its  purposes,  to  render  the  recruit  aupple  and  alert,  quick 
to  respond  to  the  word  of  command,  and  to  give  him  an  upright  and 
graceful  carriage.  Although  especially  intended  for  the  recruit,  a 
certain  amount  of  this  exercise  ia  given  to  all  soldiers  throughout  tbeir 
entire  period  of  service. 

All  the  muBclca  of  the  body  are  brought  into  play,  and  the  effects 
of  tlie  exercise  on  the  muscular  development  of  young  and  ungsiinly 
recruils  nre  soon  seen. 

The  movements  in  the  manual  of  drill  with  thiO  rifle  have  the  dis- 
advantage of  being  largely  unilattTfll,  and  when  once  learned  are  so 
automaticallj'  performed  that  the  calisthenic  benefit  of  bodily  exercise 
is  not  to  any  extent  gained  thereby. 

ExerciBcs  of  agilily  arc  practiced  by  cavalrymen  and  light  arlil- 
lerymen  especially.  Tlie  skill  attained  in  fancy  horsemanfihip  by 
many  of  the  soldiers  is  only  excelled  by  the  best  professional  circuB- 
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ridei-B.  For  infnntry,  wall-Bcaling  and  the  crossing  iif  filistncles  nliile 
carrying  arms  nnri  e(]Liipinciit  are  tflnglit. 

Eierciflfis  of  endurance  consUt  of  practice  marcliefl  with  full 
eq^iipment.  and  lastly  there  is  the  special  training  in  the  use  of  tlie 
implements  of  WflT. 

The  defective  recruit  who  has  been  improperly  selected,  very 
90OQ,  Tmder  military  training,  bIlows  hta  incapacity  for  the  service. 
A  iiiaa  with  flat-foot  playa  out  on  the  niaroli ;  with  a  crippled  thumb 
he  can  never  properly  handle  his  rifle;  with  even  a  slight  defect  in 
hearing  he  spoils  (he  manual  of  hia  company  by  inability  to  properly 
catch  the  word  of  the  drill-maeter.  These  are  samples  of  some  of  the 
conimoner  defects  winch  are  often  overlooked  in  apparently  able- 
bodied  men  by  the  average  physician  exannning  men  for  the  military 
service,  and  which  must  he  specially  guarded  against  when  war  re- 
quirea  the  enmlUneDt  of  thousands  of  volunteers,  and  when  inex- 
perienced medical  examiners  must  of  necessity  be  relied  upon, 

3_THE  FOOD  OF  THE  SOLOrER. 

An  army  ration  is  one  day's  allowance  for  one  soldier.  The 
rations  for  an  organii^ation  are  drawn  in  bulk  for  periods  of  days. 
uBually  ten,  escept  the  fresh  meat,  which  is  delivered  on  certain  days 
by  the  contrat'tor,  and  freeh  Uri-'ad,  which  is  drawn  daily.  The  euper- 
vision  of  the  company  mess  and  the  uianageracnt  of  the  use  of  the 
rations  are  within  the  province  of  the  company  commander,  and  are 
by  no  means  his  leaet  important  duties. 

Tlie  ration  of  the  United  States  army  is  the  most  IiImtiiI  and 
diversiflctl  of  any  in  the  world.'  Each  soldier  is  entitled  to  a  fter  diem 
allowance  as  follows; — 


'  A  new  ration  order,  ifisu^d  fay  the  War  DepnrtTnent  April  3,  IflO^,  iatto>.' 
rinlly  improves  llie  alri^ady  i»xco]U-nt  l'.  S,  nitiutl.  Tin'  allowanw"!*  -of  tlio 
ulnndurd  meal,  bread,  nnd  vegetable  «>m|>onontA  nytt  not  gTE^nlly  chun^d,  but 
the  sfliflivL'  iirliclea  are  inori*  ilLver Hilled,  giving  Rrtrate-r  latitude  to  is«ui[i[j 
and  inircliiisioji  ofRtwrsi.  and  bcin^  adapted  to  diffprcnt  nmrketti  and  foiidilioii-i 
of  aervii-p.  Suit  [Mirk  nnd  salt  beef  Imve  been  »trickpn  from  tlie  list,  Carninl 
menlH  are  nllowpd  when  iropmctieable  to  fitrnixh  frcnli,  Turkey  and  chirkni 
an?  aDowpd  nn  rvatinnni  tiolida.m.  Half  an  miner  nf  biillrr  nr  nlHiniar^irim- 
i*  added  tiJ  llie  ration,  and  a  WVv  ainotint  of  nvaporntdi  ctpliiii  fi>r  llie  wtldii'f'A 
cofTw,  Tlir  ve^tiible  rul.ion  is  iupreiia^'d  to  2(1  (hium-h.  There  nre  ndiiic  nllicr 
mitior  thfllipps.  nnd,  in  nddilinn  to  the  nmial  nr  "(jniTi-'i^n  rntlon."  (lit  ttllrtw- 
Bigpe«  to  Iw  innHwl  under  speeirti  pmididonn  arc  li»twl  at  Ipnjjili,  a*  in  tin-  "fi«-lil 
ration,"  the  "liavorsiick  rution."  the  "travfl  ration."  tin*  "einevp-npy  ruliim," 
and  tlic  "Filipino  mti'iiii"  Fnr  Ui^  uap  of  tlic  natit'e  Mrantit  in  the  Pliilippine 
IftUndH. 

THp  wholp  ord^r  !s  too  long  to  insert  in  n  sborl  Hiapter  on  rnititAty 
h.v}!><'i'^*  '^ul  all  thp  rrally  iinportniil  oliung^d  arp  berc  givepi. 
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Table  XXXIII. 
Meat  Components. 

Fresh   beef    20  (w. 

Or  fr«sh  mutton   20  oz. 

Or   bacon    12  oz. 

Or  pork   12  oz. 

Or  salt  beef   22  o«. 

Or  dried  fiah   (eod)    14  oz. 

Or  freah  fish   {cod  whole)    18  oz. 

Or  pickled  fiah    (mackerel)    18  oz. 

Or  caaned  fish   (ftalmon)    16  oz. 

Bread  Components. 

Flour    18  oz. 

Or  Boft  bread   18  oz. 

Or  hard  bread    16  oz. 

Or   com    meal    20  oz. 

Vegetables  and  Miscellaneous. 

Potatoes    16  oz. 

Or  potatoes  80  per  cent,  and  onions  20  per  cent 16  oz. 

Or  potatoes  70  per  cent,  and  canned  tomatoes  30  per  cent. .     16  oz. 

Dried  fruits   ( various ) 2  oz. 

Sugar    2%  oz. 

Or  motassea   . : i^fcj  gi"- 

Or  cane  syrup  '%6  gill. 

Coffee    (green)    1%  oz. 

Or  coffee   (roasted)    1%6  oz. 

Or  tea  ( green  or  black )    %5  oz. 

Vinegar    y>5  gill. 

Salt    >%B  oz- 

Pepper    ^  oz. 

Baking  powder  (in  field  only)    i%5  oz. 

Reap    •%B  oz- 

Candles  %5  oz- 

The  nutritive  value  of  a  ration,  of  course,  varies  greatly,  accord- 
ing to  the  choice  made  from  the  selective  articles  in  the  foregoing 
list. 

The  moat  nutritive  combination  that  a  soldier  can  get  in  any  one 
day  consists  of  61  ounces  of  food,  containing,  by  metric  weight,  97.79 
grams  of  fat,  600.74  grams  carbohydrate,  164.27  grams  proteids,  with 
a  total  fuel  value  of  4061  calories.  If  the  selection  is  made  from  the 
least  nutritive  articles  of  the  ration,  a  soldier  may  receive  food  allow- 
ance for  one  day  of  as  low  a  value  as  2321  calories. 

The  field  ration  for  service  in  campaign  consists  of  bacon,  hard 
bread,  beans,  dried  fruit,  sugar,  coffee,-  etc.,  with  fresh  vegetables 
when  obtainable.  It  has  a  value,  even  without  the  vegetables,  of  4448 
calories. 

The  German  army  issues  rations  of  the  following  values 
(Atwater) : — 
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Rermao   ration,    ptraix    footing. 2800  caloriea. 

"  orilinary  »ur  footing   3095  "' 

"         extr»9L'<linEiry   war   footing 3935 

and  the  Aid  value  of  the  diets  ot  men  perforniing  hard  labor  in  civil 

life  have  been  eBtimated  as  follows: — 

Active  musciilnr  labor,  Atwater    (American) 400Q  caloriea. 

iAen  at  hard  work,  V'oht  { G«rniaD  attindard)  , 3370         " 

Activtf  laborers,  Playfair    |  English  Btaii<Iard) S630        " 

The  ration  of  the  United  Statea  army  ia  thus  aeen  to  he  anpertor 

to  the  highest  German  ration,  ami  to  equal  or  exceed  th'S  aeceptefl 
standard  diet  of  working  men  in  civil  life. 

In  Alaska  the  already  liberal  array  ration  In  increased  still  fnp- 
tber;  veg;etal>*ee  by  one-half,  bacon  tme-third. 

In  the  Philippine  lalaiids  the  regnlsr  ration  is  issued,  and 
altboogh  the  question  of  a  special  diet  possibi)'  better  adapted  for 
tropical  rliniatea  iias  liwn  much  discusiBed,  the  consensus  of  opiuion 
of  olficers,  both  etaff  and  line,  is  against  changing  an  allowance  whicli 
has  proved  bo  satisfactory. 

Each  article  of  the  ration  has  a  fixed  money  value,  which  may  be 
drawn  instead  of  Borne  of  the  articleSj  and  expended  for  the  purchase 
of  food  not  in  the  ration. 

The  money  so  acquired  becomes  a  part  of  the  "cninpHny  fund," 
along  with  money  roL'tived  as  the  organization's  ehjire  of  profits  of  tiie 
poet  exchanjje,  the  post  bakery,  etc.  With  a  company  fund  judiciously 
expended,  and  with  extra  vegetables  from  gardcuH  cultivated  at  the 
station,  orgnnizatione  in  tlic  United  Statea  army  generally  fare  excel- 
lently. Recent  iTiiprovements  in  field  cooking-ranges  and  ovens  make  it 
now  possible  to  serve  as  good  meals  in  alationnry  c-nuips  as  in  fH'rmanent 
poBta.  Much  of  the  aickneea  and  consequent  inefficiency  of  hastily- 
raised  bodies  of  troops  is  due  to  lack  of  knowledge  in  drawing,  man- 
aging, and  cooking  tlie  ration.  Ko  training  is,  tliereftire,  more  valu- 
able for  organizations  of  the  National  Guard  that  that  received  in 
the  summer  camps,  where,  under  army  regulations,  they  ansunie  the 
entire  manageraeut  of  their  own  subsistence.  Company  co^iks  are  now 
very  well  paid,  and  properly  so,  as  On  their  efficiency  the  health  of  the 
CDimnand  very  largely  de]>endB. 

4_THE  CLOTHINO  OF  THE  SOLDIER. 

With  due  regard  to  economy,  the  uniform  of  the  soldier  must  be 
Well  made  and  of  good  mBterinl.  Tn  the  Fniled  States  army,  the  blue 
uniform  with  hraee  buttons  is  now  only  used  in  garrison  and  for  dreaa 
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jurijoses.  In  iftiiiiiion  with  nioat  of  the  liirge  foreign  nations,  aud 
Owing  tij  llie  j-rt'ot  rungc  of  modem  firearms,  a  color  inconspicuoua 
iiDtl  harmoniiiing  with  the  landaenpt  bas  been  adopted  for  field  work. 
To  an  euemy  armed  witli  modem  rifle,  using  smokeless  powder^  tioopa 
uniformed  in  colors  contrasting  strongly  with  their  surroundings  otfer 
a  epCeudid  target  and  are  at  a  great  disadvantage.  Even  the  glint 
of  siinliglit  on  polished  buttons  or  wcaponEi  at  a  distance  of  several 
milee  may  attract  the  eoemy's  attention  and  result  in  increased  mor- 
tality or  strategical  failure.  The  present  field  uniform  is  of  an  oUve- 
drab  or  khaki  color  with  huttons  and  metallic  ornaments  in  bronze. 
It  is  made  in  different  weights,  for  temperate,  arctic,  and  tropical  cli- 
mates, and  does  not  easily  show  tlie  effects  of  wear. 

Underclothing,  head-covering',  and  foot-^car  arc  of  good  quality, 
much  ijnproveiiient  liaving  been  made  in  the  bIiocb  furniBiied  by  the 
Quartermaster 'a  Depnrtiiii'iiL  Witfi  infantry  the  care  of  the  feet  is 
a  paramount  considers tiou;  well-fitting  shoes  and  stockings  are. 
therefore,  of  the  utnioat  importance. 

The  field  uniform  may  be  rendered  tolerably  waterproof  by  lano- 
lin or  one  of  the  other  modern  processes,  and  tliig  is  rcqeiired  hy  regu- 
lation. For  protection  against  heavy  rains  and  for  use  when  sleep- 
ing on  tJie  damp  ground,  the  soldier  is  provided  witli  a  rubber  poacha, 
or  blanket. 

So  mueh  fault  was  found  with  the  method  of  carrying  the  blank- 
ets, extra  clothing,  etc.,  in  a  knapsack  (^trapped  on  the  back,  and  also 
with  the  xory  heavy  cartridge  belt  around  the  wnist,  that  a  radioal 
change  hfts  beea  found  neeeesary  in  t!ie  "heary  marching  order" 
equipment. 

An  ammunition-belt  if  still  used  arnnnd  the  waist,  hut  is  eus- 
pend(?il  by  straps  from  the  ulioulders.  Additional  ammunition,  wlieii 
necessary  in  field  service,  is  carried  in.  a  "bandolier"*  worn  diagonally 
across  the  body.  To  the  pus-pending  ptraps  are  attached  the  canteen, 
filled  with  water,  and  the  haversack,  eootaiuing  rations  atid  mess- 
implements.  Blankets,  poncho,  extra  clothing,  ete.,  are  worn  in  a 
roll  over  the  fihonlder.  The  total  weijiht  which  must  be  carried  by  a 
eoldier  in  heavy  marching  order,  including  his  clothing,  is  about  70 
jKinnds,  a  load  far  too  heavy  to  allow  celerity  of  movement,  and  prob- 
ably diBtinctly  injurious  to  health.  An  nrdinnry  day's  march  or  two 
may  he  made  witfi  full  cijuipment  without  undue  fatigue,  especially 
if  the  destination  is  a  camp  of  some  permanence,  where  the  tronpg 
may  rest  several  days.  In  very  active  eerricp  n  reduction  in  thp 
weight  of  the  equipment  may  be  required  and  must  first  fall  upon  the 
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extra  clotliing  carried  in  the  lilnnkct  roll.  By  discarding  overcnat. 
extra  clothing,  uiie  blajiki't,  and  oitlier  the  rubber  pondio  or  slu'ller- 
tent  half,  the  roll  is  brought  down  to  its  lowest  limit,  the  total  weight 
carried  being  then  ht-low  50  pounds.  The  preBent  method  of  adjust- 
iag  the  load  of  the  foot  soldier  13  a  great  advance  on  tlie  former  way, 
and  allowB  even  the  full  equipment  to  be  carried  with  much  less 
fatigue  than  before, 

5 THE   DWELLING  OF  THE   SOLDIER. 

At  peniifinfnt  militiary  etationa  the  troujis  are  housed  in  bar- 
racks^btiildiiifiii  pitluT  nf  one  or  two  stories,  t'omatrui-ted  of  stone, 
brick,  or  wood.  A  barrack  for  a  single  organiMtion  Bliould  contain 
large  dormitories  nr  aqiiad- rooms,  suitable  bcd-roorne  for  non-commis- 
sioned officers  nnd  the  contks,  a  large  recreation-  or  day-  room,  kitchen^ 
store-room,  lavatory,  and  an  otfice  for  the  company  commander  and 
llie  first  sergeant.  In  the  United  States  army,  the  barrackg  con- 
structed in  recent  years  leave  littie  to  be  desired,  from  the  sanitarinn's 
KtHndpoIot,  At  some  of  the  older  stations,  buildipgg  orlgiiiaUy  hastily 
of  ch'eaply  constructed  have  been  added  lo  or  wltered  from  year  tt>  year, 
and  are,  in  con  sequence,  more  or  less  unfitted  for  military  occupancy. 
Such  poBts,  however,  are  either  beinp  gradually  abandoned  or  else, 
it  liavinp  been  decided  Ibst  the  locution  is  to  be  pcrniaocut.  entirely 
new  buildings  are  in  course  of  construction  or  provided  for.  There  is 
no  single  accepted  model  in  the  United  States  army  for  barracke.  A 
number  of  plans  have  heen  approved  for  buildings  of  various  mate- 
liul  and  design. 

The  use  of  the  buildings,  whether  for  infantry,  cavalry,  or  ar- 
tillery, the  climate  and  soil  of  the  proponed  loipatinn.  the  cost  and 
availability  of  material.  muBt  nil  be  taken  into  consideration  in  so 
large  a  country  aa  the  United  States,  Some  of  the  modern  barracks 
are  doitlile  and  house  two  orgnnizattons,  but  pingle  bnrrnctis  prt't'ent 
flo  many  advantages  (hat  they  hiive  been  very  wisely  adoptetl.  For  the 
proper  location  of  barracks,  a  dry  and  well-drained  site  is  required, 
with  cxpoHUre  on  ail  HideB  lo  sunlight  and  nir.  The  hnilding  materials 
should  he  the  best  of  their  kind,  and  cspwial  care  taken  to  avoid  darcip. 
neas.  A  dry  cellar  under  the  whole  building,  when  the  nature  of  the 
soil  pcrinita,  is  a  great  advantage.  In  tropical  cotmtrir<;  the  fir^t 
floor  ehonld  be  raised  several  feet  from  the  ground,  to  permit  a  free 
circulation  of  air  hencath  the  building.  Ample  window-apnce  and 
hmnd  verandas  arc  also  important  fpaturcs  fn  hot  climates,  where  the 
soldier's  life  Is  pnsscd  almoat  entirely  in  tln'  npcn   air. 

•Ventilntion  in  the  tropics  prosents  no  diffi^cultiea,  but  3ti  cold 
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climates  tiie  dormiiorits  iif  soldiers  are  npt  to  be  eitlier  imperfectly 
lieutL'd  or  liaillj,'  ventUati^il. 

Tlie  minimum  initial  air-space  per  man  should  never  be  -belnw 
600  cubic  feet,  and  this  amount  is  not  enough  unless  the  means 
of  ventilation  are  exceptionally  good.  One  thousand  cubic  feet  fhoudd 
be  looked  upon  ae  the  id^dl  allowance  per  man,  and  approached  as 
nearly  as  economy  will  pefmit  in  the  construction  of  new  barraeka. 
Eacti  lied  should  also  be  allowed  a  minimum  floor-space  of  5IJ  »;quure 
feet-  In  the  conatriiction  of  barracks  tbe  same  rules  apply  bS'  in  the 
building  of  uny  habitation  intended  for  the  use  of  a  large  number  of 
Occupants. 

Wood  is  to  be  avoided  as  far  as  possible,  and  fire-proof  material 
substituted. 

Floors  should  be  of  hard  wood,  tongued  and  grooved,  and  laid 
upon  iron  beams  and  cement.  No  wood  should  enter  in  tlie  construc- 
tion of  the  walls,  the  inside  finiah  must  be  smoothj  and  all  comers 
rounded. 

Ptumbing  rnuet  be  exposed  throughout  its  course,  and  it  is  a  good 
plan  to  have  the  lavatory  and  water-closets  in  a  detached  structure 
reached  li_y  a  covered  way,  althougli  when  properly  constructed  and 
cared  for  there  is  no  great  objection  to  their  location  in  the  base- 
ment. 

In  France,  barracks  built  according  to  the  designs  of  M.  Toi- 
let have  proved  very  satisfactory,  hut  seem  not  to  have  been  univer' 
Mlly  adoptBl  on  account  of  expense.  These  are  built  on  the  pavition 
plan;  the  first  floor  is  elevated  aliove  the  ground,  ow  which  a  Inj'er 
of  cement  baa  been  placed.  The  walla  are  double,  with  air-space  be- 
tween, and  the  Ttiatoriflls  fire-proof.  They  are  eajd  to  he  very  dry,  well 
ventilated,  and  easily  heated.  In  the  Britieh  army,  pavilion  barracks 
of  simple  construction  are  also  much  ueed.  A  pure  and  simple  water- 
supply  and  perft-ct  disposal  nf  escfetti  and  w^istes  are,  of  couree,  ab- 
solutely essential  to  health  of  troopB  in  garrienn. 

At  Bome  eea-coast  forts,  United  States  troops  still  inhabit  case- 
mates, but  it  is  likely  that  in  a  few  years  the  last  oF  such  extremely 
unhygienic  quarters  m'iII  be  abandoned.  Casemates  arc  damp,  dark^ 
and  badly  ventilated,  and  the  inhabitants  are  apt  to  suffer  from  rheu- 
matism and  troubles  nf  the  respiratniry  organs. 

On  the  march  and  in  camp  the  snldier  is  sheltered  in  tents,  of 
which  flie  simplest  fonn  is  the  ahelter-tent.  Each  soldier  has  as  a 
part  of  biB  personal  equipment  one  shelter-half  and  a  lights  jointed 
pole.  My  luiltodiug  togelber  Iheir  two  pii-ri-ji  a  dmall  ten!  is  formed, 
beneath  which  two  men  can  crawl  and  keep  themselves  and  equipments 
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diT,  except  in  driring  rain-slomis.  For  expeditinns  wlien  camp  is 
innilt^  every  iiif;lit.  it  ia  e.vtrpniely  iiBcfiil.  but  it  alTorde  only  a  slight 
protection  in  very  inclement  wenther  or  in  extremely  cold  eliuiates. 

The  conical  wall-tent  now  used  ia  a  modification  of  the  old  Sibley 
tent.  It  is  circukr.  with  a  perpendicular  wall  three  feet  in  height, 
Burraounted  by  a  cone  open  at  the  top.  The  top  may  be  covered  in 
vhti\e  f>T  in  part  by  a  canvas  hood,  which  prevents  tlie  entranee  of 
rain,  but  which  can  be  opened  for  ventilation.  There  is  a  single  cen- 
tral pole  atanding  upon  an  iron  tripod,  between  the  legs  of  which  a 
stove  may  be  placed  in  cold  weather. 

This  tent  is  ecoDOiuicnl,  protects  well  from  even  driving  rain, 
and  is  especially  comfortable  for  field  work  in  winter. 

The  floor-spacG  is  212  square  feet,  and  its  capacity  1450  cubic 
feet. 

According  to  the  strict  letter  of  the  regnlatione,  20  foot-soldiers, 
or  17  cavalrymen  with  their  eaddles.  etc.,  are  supposed  lo  occupy  one 
tent.  Not  more  than  half  this  number  can,  however,  be  comfortably 
housed,  and,  as  a  matter  of  fact,  the  tentage  ieaued  to  a  comniam! 
ia  never  bo  strictly  limited.  Ohjeclions  to  the  conical  tent  are  that 
it  ia  very  uncnnifortable  in  hot  weatherj  anO  that  the  part  of  ihe  fluor- 
space  on  which  a  full-grown  man  may  walk  erect  is  very  limited. 

The  common  or  "A"  tent  is  oblong,  has  a  wall  of  3  feet,  is  6 
feet  10  inches  In  height,  and  its  floor-space  Is  37  square  feet.  Its 
capacity  is  only  250  square  feet,  and  the  ridicuIouBly  excessive  num- 
ber oT  six  infantrymen  or  four  mounted  men  ia  assigned  to  it  by  regu- 
lation. In  a  permanent  cnnip,  two  men  only  can  be  perfectly  comfort- 
able in  this  tent,  but  they  may  be  made  exceedingly  so,  as  there  ib 
ample  space  for  their  field  cota  and  all  their  cf|ulpment,'>. 

The  officers'  walUtent  is  very  comfortable  for  two  occupants,  as 
it  is  much  larger  than  the  comTnon  tent,  and  is  provided  with  a 
canvas  fly  or  second  roof,  which  protocta  perfectly  from  rain  and 
makes  Ihc  tent  much  cooler  in  hot  weather. 

Tlie  hoFpital  tent  la  the  (argost  and  by  far  the  most  comfortable 
tent  upc'l  in  flic  army.  It  is  a  wall'teut  with  n  fly.  anil  it  opi'ns  at 
both  ends,  ao  that  several  tents  may  be  joined  lo  make  a  ward  for  the 
sick.  The  tont  ia  M  by  15  feet  floor-space,  and  12  feet  high,  accom- 
modaling  very  conirortnbly  six  pntients  and  llieir  cols.  Hospital 
lenta.  though  intended  only  for  the  sick^  have  bei-a  eometimea  iB3ued 
!o  tnmpe  in  more  or  less  permanent  camps  in  the  tropics.  When 
floored  and  framed,  the  occupants  are  as  well  off  as  when  in  barracks. 

.\1I  tents  should  be  properly  ditched  to  prevent  flooding  from 
rain,  and  they  should  Iw  frequently  struck  and  exposed,  inside  ont. 
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to  the  gun-light.  The  gmum!  covered  also  must  be  ocfaaionalJy 
cleaned  and  sunned.  Moiable  flours  and  framca  for  tents  inciTaM 
very  much  the  comfort  of  camp  life,  and  should  always  be  constructed 
in  camps  of  any  permanence. 

The  interior  of  a  tent  La  apt  to  become  etulTy  and  damp,  so  that 
the  "walJs  should  always  be  kept  elevated  in  good  weather  during  the 
daytime,  allowing  the  greatest  possihle  circulation  ot  air. 

When  camps  are  to  be  fwciijiied  for  many  months,  especially 
in  winter,  it  is  always  advisablLij  on  the  score  of  economy  as  well  a» 
health  and  comrort,  to  shelter  the  eoldiera  in  huts  or  ctihins  instead 
of  tents.  Ilnte  may  he  constructed  of  logs  pl(J.4ered  with  mud,  or 
roughly-dressed  lumber  lined  and  loofei  with  cnnraa.  During  the 
Spanish-American  war,  several  large  generaj  hoajiitals  on  the  pavilion 
plan  were  put  up,  for  temporary  use,  of  unpainted  wood  covered 
with  tar-paper.  There  are  in  the  market  also  several  pattema  of 
portable  dwellings,  which  can  be  taken  apart  and  shipped  in  packages 
of  convenient  size,  portions  of  the  floors  and  walls  being  used  for  the 
packing  boxce.  It  is  poeaible  that  for  armies  of  occupation  such  mov- 
able houses  may  prove  practicable  and  economtcal. 


6 SANtTARV  CARE  OF  CAMPS. 

Sanitation  in  well-built  pnsts  is  a  eimple  matter  enough,  merely 
requiring  that  existing  excellfnt  conditions  be  mainta-ined.  In  camp 
life  the  health  of  the  troops  depends  on  most  minute  attention  being 
given  to  small  things.  Military  discipline  is  at  the  bottom  of  good 
hygiene,  and  the  custom  of  trained  soldiers  to  keep  every  article  in 
its  place,  and  always  ready  for  inspection,  is  a  powerful  factor  towards 
preserving  their  health.  All  rubbJah  mnat  be  daily  removed  and 
burned.  Kitchen  garbage  and  fragments  of  fo<jd  from  the  meas  luust 
be  deposited  in  covered  receptacles  periodically  emptied  and  cleaned. 
The  ground  around  the  tenta  is  to  be  kept  scrupulously  clean,  and  to 
this  end  it  is  better  that  all  fhrubbery  be  cleared  away,  althou^zh 
fhade-trees  should  not  be  harmed  nor  grass  disturbed.  Waste  mate- 
rial muBt  never  he  dumped  near  the  camp;  if  not  destroyed,  it  must 
he  carried  far  away.  The  camp  kitchens  must  be  sheltered  from 
rain,  and  the  food  screened  from  flies  and  dust.  A  puT&  water-supply 
having  been  ohtainpd,  the  source,  the  receptacles,  and  the  drinking 
vesBels  must  be  kept  nnconlaminated.  The  proper  disposal  of  excreta 
in  a  large  camp  is  a  most  important  subject,  and  often  presents  many 
difficulties.  The  simpleist  method  is  to  dig  Intrine  pits  for  each  or- 
ganization, and  rover  the  excreta  therein,  at  frecpient  intervals^  with 
aome  of  the  excavated  earth;   but  most  medical  officers  now  condemn 
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the  use  of  the  privy  pit  for  any  but  marching'  commands,  or  campa 
of  very  short  duratioc  Unless  tliere  is  a  constant  watch  kept,  w>me 
excreta  is  always  espoeed  long  enough  to  attract  swarms  nf  flies,  which 
aftcr«ar<l  contaminate  food  in  the  kitchens  and  at  the  mess.  The 
earth,  unlees  pcri'eL-tly  dry,  does  cot  deodorize  elEeiently,  and  if  the 
ground-water  is  high  tlie  pits  cannot  be  made  of  sufficient  depth.  The 
use  of  quicklime  in  and  around  the  pits  is  advocated,  or.  better  Ktill. 
they  may  be  biirned  nut  fvery  day  wit)i  dry  f^raas  or  leaves  saturuted 
with  kerosene.  A  sanitary  field  latrine  authorized  by  the  War  De;* 
partment  in  189'!),  and  eiiice  used  nt  many  permanent  caiiipa,  has 
proved  so  satisfactory  that  ita  use  to  the  exclusion  of  any  other 
would  6oem  always  advisable.  The  latrine  conaists  of  a  trongli  made 
of  stout  galvanized  iron  14  feet  lonj;,  22  inches  wide  at  the  top, 
pnraholjc  in  croaB-scction,  and  with  a  maximum  dt'pth  of  13  inches. 
This  is  set  in  a  wooden  frame,  uaed  as  a  crate  in  transportation.  One 
end  of  the  troiifi;h  is  elevated  4  inches  from  the  level.  It  if  covered 
by  a  seat  which  may  be  easily  lifted,  and  has  places  for  seven  men. 
The  holes  ate  cut  away  eo  that  the  seat  cannot  he  soiled  either  in  front 
or  rear,  and  a  slanting  hoard  arranged  so  that  the  men  cauiint  stand 
on  the  Beat,  For  use.  the  trough  is  filled  with  water  to  a  depth  of  fi 
incbea  at  its  lower,  and  3  inchtB  at  its  upper  end,  and  one-4xth  of  a 
barrel  of  lime  ja  mixed  in  daily.  Toilet  pRper  muet  he  used,  and  tl]e 
contente  of  the  trough  stirred  vigorously  with  a  paddle  three  times 
a  dfly.  No  other  care  is  neceaaory,  as  the  apparatus  is  clean,  odorless, 
nnd  does  not  attract  fliea.  A  gutter  to  serve  as  a  urinal,  kept  sprinkled 
with  lime,  iB  connected  to  the  trough  at  its  upper  end.  The  latrine 
is  covered  with  a  rough  wooden  shed,  the  dinieusiona  of  which,  even 
to  the  TBriou?  boards  comprising  it,  are  Bpecified  in  orders.  To  empty 
the  trough,  an  odorlesa  excavator  is  neccBRary;  a  large,  tight,  bnrrel- 
ehaped  tank  on  wheels,  with  a  powerful  Biicti<>n-pump.  One  such  ex- 
cavator is  enough  for  many  latrinee.  and  the  troughs  mu^t  he 
emptied  daily.  The  mixture  of  milk-of-lime  and  faical  matier  is 
quite  harmless  and  has  considerable  fertiliiring  value.  In  future  no 
large  stationary  camp  should  be  eBtablifihod  in  the  United  States 
without  this  method  of  excreta  dispossl,  which  is  the  chenpcst  and 
most  effective  y^et  deviaed.  As  there  is  always  difficulty  in  compelling 
the  Boldiers  to  use  the  sinks  for  nrinntinn,  e!?pecifllly  at  night,  ft  is 
advisable  to  have  galvanized  iron  cuns  for  urine  placed  at  intervals 
in  the  company  street,  pprinkled  inside  with  lime,  to  he  removed  and 
cleaned  in  the  morning;  otherwise  the  ground  near  the  tents  will  be 
contaminated  with  urine. 
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In  camp  ganitatioQ  llie  voltmtary  cooperation  of  the  soldier  can 
Dcver  be  relied  upon.  Close  inspection,  with  rigid  enforcement  of 
sanitary  rules  hy  cflromanding  officers  and  medical  olOcera  Is  absolutely 
necessary. - 

7_CAMP    DISEASES. 

Tl\'hcn  the  rniiscs  of  tSisaliility  and  deiith  in  the  military  serviee 
are  looked  into,  it  is  found  that  disoaee  is  a  far  greater  factor  in 
both^  than  wounds  and  injuries.  In  even  the  bloodioet  wars  the 
total  nuntber  killed  oiilrigiit  or  dying  from  wounds  never  erjualH  the 
dumber  dying  from  eidtnesE. 

ITtider  the  name  of  "camp  di&L'jifies"  may  be  inchid<;d  all  IhtJ 
jnaiadieB  to  which  goldierg  are  espefjiilly  lialde  in  fit-M-wnrk  or  war. 
AH  of  these  e^cist  ld  civil  life,  but  the  conditions  of  camp  life  are 
particulftrly  favorable  to   their  widespread   prevalence. 

Sysfcutery  and  Diarrhea. — Troops  in  camjiaign  have  always  be«n 
especially  subject  to  dysentery  and  diarrhea.  In  tlie  civil  war  about 
one-fourth  of  all  deaths  in  the  army  were  from  these  two  di>ieascs- 
Even  now,  with  the  many  iidvitm:ea  made  in  medical  knowledge,  and 
especially  in  military  hygiene,  intestinal  difieases  rank  fii^t  in  the 
United  States  array  as  eiiuaeB  of  disability  and  death.  In  1903,  for 
every  U>W  men  there  were  20f>.fil  admieaions  and  2.53  deaths  from 
intestinal  compliLintB.     la  actual  war  the  rates  greatly  increase. 

The  causes  of  intestiniil  troubles  in  troops  may  he  summed  up 
a&  impure  water,  badly  cooked  food,  exposure  to  wet  and  cold,  and 
lowered  vitality  dnc  to  othw  diseases,  snch  us  malaria. 

Among  tronps  in  the  tropica  the  moat  eerious  diseaie  of  this 
nature  is  dysentery,  due  to  the  presence  of  an  animal  organism,  the 
Ameba  dyscnteriff,  in  the  intestines.  The  disease  is  generally  ineidi- 
0119  in  its  approach  and  exceedingly  diffimit  to  core.  Not  only  has  it 
caused  the  loss  of  many  valuable  lives  fa  the  service,  hut  numbiers 
of  soldiers  have  been  discharged  for  disability,  aJ  ineumble,  to  lire 
lives  of  Mmi-invalidipm  and  prohablv  to  die  finallv  r>f  exhaustion,  or 
from  intercurrent  attacks  of  diseases  which  the  weakened  bodies  are 
unable  lo  resist.     Of  dysentery  and  much  of  the  diarrhea,  impure 

'The  field  l«trin«-  rffarrilK-fl  in  .hi-  tf\t  Tin*  fnlfllled  nil  tli»t  w»«  ctpw-tH 
of  it,  bwl  nirce  thi"  <-K«i|tt'r  wa*  wrttlen  \i  ban  bwn  larjjfly  tnjiMT-wlwi  by  ihn 
"McCnlt"  incineratnr.  whitrh  rpcivwl  a  thnrough  t***!  nt  Ihp  c-amp  of  t",  S, 
trAo|™  iif  Ui^  Jain«-«towTi  Ripuailinn,  Thin  di^-iM'  l*  a  privv  ami  itir-inerBlor 
(<ombin«d.  TTie  f«-«il  madi'?  Hn<)  nrin^?  nrr  loially  i-nnnti riipH  Iiy  Are  on  the 
apnt  wliere  th*-v  h«vp  }<f^n  ilri>mil<vl.  nr^mifntint;  ti"  liiri'Ilinj;  Jind  but  lit^l'r 
daih'  lahnr.  Tlf  opparntna  14  in  twtt  wh-iIotii,  ■ni''  nl  wlitrh  I*  in  Mw  »•  a 
privy-  whil<^  tbc  nlhrr  ift*  a^  tin  InHn'THt'ir.  The  prwf4<^  >nf  inciaerntion  U 
Kchicred  without  uijr  juuioiu  gasm  bvinjf  g'^^n  off. 
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watet  i$  the  principal  and  jiosajbly  the  only  cause,  and  m  the  PUilip- 
pine  Islands  the  one  sanitary  rule  exceeding  all  others  in  imjMtr- 
tance,  and  most  insistpd  upon,  is  tlie  purifit:a(ii>n,  by  boiling  or  distil- 
lation, of  all  drinkinff  waier  furnished  to  the  troops. 

It  is  practically  irapoBsible  to  prevent  indiridual  Eoldierg  absent 
from  camp  or  post,  or  during  the  mart-h.  from  slaking  their  thirst 
at  the  nearest  source,  and,  tln'refore,  dysentery  still  claims  its  quota 
of  victimB  annually.  When  to  impure  water  arc  added  bad  food^  un- 
sanitary surroundings,  and  rcduei.'d  vitolity,  a  Torm  of  acute  dyecntory 
may,  assuming  epidemic  proportions,  sweep  through  tlie  camps  with 
the  virulence  of  cholera.  Tills  variety  is  not  amebicj  but  is  due  to 
the  Bacillus  dysenteria;  of  Shiga  and  sonit'tinit's  possibly  in  other 
bacterial  organisms.  In  civil  life  Jt  oceurs  in  oviTcrowclcd  prisooa 
and  asylums,  causing  great  mortality.  A  very  important  feature  in 
the  preventinn  of  dysentery  and  the  more  serions  forms  of  diarrhea 
among  troops  is  prompt  attention  to  the  treatment  of  every  alight  di- 
gestive trouhle,  both  by  proper  diet  and  medicines,  for  it  often  happens 
that  an  attack  of  fl«]te  tntcfltinnl  indigestion,  with  .simple  diarrhea, 
ia  the  starting-point  for  chronic  diarrhea  or  amebic  dystntery. 
The  us«  of  a  woolen  abdominal  band  whon  ^Ic^ping  in  the  field  is 
to  be  recomraended.  In  the  inJeDSe  h?at  of  (lie  tropics  there  \s  tio 
neod  to  underfTo  the  discomfort  of  wearing  the  hand  in  the  daytime. 
but  at  night  the  abdomen  may  easily  become  chilled,  and  the  flaanel 
binder  is  both  comfortable  and  useful  ne  a  preventive  measure. 

Malarial  Fevers. — Next  to  intestinal  disease.",  malarial  fevers  and 
the  resulting  cachexia  are  accountahle  for  the  largest  percentage  of 
sickness  in  the  United  States  army.  Troops  siTving  in  the  tropics 
suffer  greatly  from  malaria,  and  when  a  command  is  once  thoroughly 
poisoned  with  the  malignant  fonn  of  the  disease  it  is  practi<'ally 
destroyed,  as  far  as  its  usefulnesB  in  war  is  concerned. 

In  the  Sponieh-Araerican  war  the  Fifth  Corps,  nearly  all  regu- 
lars and  the  flower  of  the  army,  was,  sb  a  result  of  the  operations 
in  front  of  Santigo  de  Cuba,  so  affected  with  pernicious  malaria  that 
nearly  all  officers  and  enlisted  men  rotiirncd  to  the  ITnited  States 
complete  physical  wrecks,  neceesitating  either  long  furloughs  or  dis- 
charges for  disability. 

The  discovery  nf  recent  years,  that  malarial  fiovers  are  caused 
by  ecTera!  varieties  nf  animal  parasites  in  the  \Aof»l  and  are  con- 
veyed from  mnn  to  man  hy  the  hite  of  certain  infected  mo.a«iuitoeg 
of  tlie  family  Anopheles,  has  led  to  methods  of  prevention  foiiudt-d 
upon  positive  knowledge,  instead  of  the  fonner  vague  ideas  of  iufec- 
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tion  as  due  to  nosious  i^manslions  from  swamps,  expfiisiire  to  the 
oiglit  air,  etc. 

In  founlries  where  malaria  h  prevalent,  troops  must  be  protected 
as  far  as  practicable  from  the  attacks  of  Dioa(|uit{>es,  by  the  use  of 
screens  and  netting.  Swanipy  and  low-lying  camps  are  avoided  when 
poeaible,  not  on  flLTount  of  any  toxic  properties  in  marsh  air,  hut  on 
account  of  the  well-known  prevalence  of  mosquitoee  in  Buch  places. 
In  Lropienl  crnintries  inhabited  by  more  or  less  uncivilized  races,  a 
safe  dietanci'  ehould  always  be  allowed  between  the  camp  and  the 
nalivG  village.  The  inliabitantE  arc  sure  to  be  more  or  less  infected 
wilh  a  chronic  form  of  malaria.  They  have,  it  is  true,  acquired  a 
certain  tolerance  of  the  diseaBc,  nnd  as  they  are  not  naually  very  sensi- 
tive to  the  annoyance  nf  faites  of  insects,  they  never  use  aereens. 

Tbe  mosquitoes  inflating  tbcir  hut&  pre  excoedipgly  apt  to  harbor 
the  malarial  para&itce,  and  a  single  night's  camp  made  in  a  native 
village  by  a  party  of  white  men,  unprotected  by  mos(juito-har&,  is 
often  foUoweti  by  an  outbreak  of  fever.  It  is  generally  thought  that 
A  half  mile  ie.  &  safe  distance  to  allow  between  the  village  and  the 
camp.  At  military  posts,  cantonments,  or  permanent  campe,  a  general 
war  of  extertuination  should  also  he  waged  againpt  the  insectB,  As 
the  eggs  of  raosqnitoce  are  deposited  in  stanriing  water  and  the  larvK 
live  therein,  all  BwampB,  ponds,  and  puddles  flhould  be  drained,  or, 
when  this  is  impracticable,  the  surface  of  the  water  should  be  kept 
covered  with  a  thin  film  of  petroleum,  renewed  about  every  two 
weeks.  Welis.  cisterns,  and  receptaeica  for  drinking-water  must  be 
covered  with  wire  screens.  The  fertility  of  the  female  mosquito 
is  80  great  that  thousands  of  the  insects  may  be  developed  in  cast-off 
tin  cans,  broken  pots  and  bottles,  which  have  collected  rain-water 
and  which  are  so  universally  found  on  badly-kept  premises.  Such 
rubbish  must,  therefore,  not  be  permitted. 

Malaria  can  undoubtedly  be  banished  from  a  community  when 
each  hotisehotder  is  held  responsible  for  the  mflintenance  of  conditions 
unfavorable  to  the  growth  of  nioaqMitoes  on  his  premises. 

SometimeSj  as  in  many  places  in  the  Philippines;,  mosquito- 
dcstmction  on  a  large  scale  ia  entirely  impracticable,  the  auhmerged 
rice-fields  and  thick  jungles  presenting  too  many  breeding  places  for 
the  inaects.  For  instance,  in  palm-trees,  at  the  juoction  of  each 
great  leaf  with  the  stem  there  is  a  hoUow  apace  generally  containing 
several  quarts  of  water,  each  of  which  spacea  may  be  the  breeding- 
place  of  myriads  of  mosquitoee,     Under  such  coodilionB,  of  course, 
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preventive  measures  nni&t  largely  coueis't  in  proteclinn  o£  the  ittdi- 
viduiil,  raUier  thau  in  inBuct-ilestruution.  Malarial  fevecB  are  dimin- 
isliing  rnpjtlly  in  the  United  States  unny  as  a  re&ult  of  our  present 
clear  nmlerptftnfiimg  of  cause  nnd  eiTeet. 

Yellow  Fever. — The  demonstration  of  the  fact  that  yellow  fever 
Ib  also  transmitted  by  mosquittK'a,  of  the  family  Stegoniyia,  has  taken 
it  frnni  the  list  nf  dlst^asce  which  are  to  be  much  fenred  by  armies  in 
tlio  rutnre. 

The  as  yet  unknown  infective  agent  is  in  the  Mood  of  patients 
only  dnring  the  first  throe  tlnys  of  Ihe  Jittack,  nnd  a  moe<|!]ito  ingesl- 
ing  the  blood  of  a  patient  during  this  time  does  not  transmit  the 
disease  until  about  twelve  days  have  elapsed.  Yellow  fever  has  never 
been  niitch  of  a  camp  diBcase,  but  troops  occupying  cities  on  the  sea- 
coast  iu  countries  where  it  pryvails  have  sonietinu'a  suffered  terribly. 

The  disease  has  been  entirely  eEiminated  in  Cuba  by  screening  the 
patients  during  their  slioii  infective  period,  and  by  destroying  the 
nio!:;<iuitoea  in  the  infected  hnuse  and  Ihopc  near  by.  There  is  hardly  a 
dniihi  but  tliat  a  little  concerted  effori  on  the  same  lines  in  the  fev 
places  where  yellow  fever  now  exisla  will  cauBe  the  complete  extinc- 
ti(ui  of  this  digeawe  in  its  endemic  centers. 

Tjrphoid  Fever. — This  ib  olwaya  a  aerioua  and  unfortunately  a 
most  cnuimou  disease  of  camps.  PolUition  of  the  drinkin/^-water  sup- 
ply by  the  excreta  of  typhoid  patients  is  usually  assigned  as  the  cause. 
While  epidemics  occurring  in  villages  and  cities  arc  perhaps  generally 
with  reason  traced  to  an  impure  wnter-fiiipply,  it  is  very  likely  that  the 
typhoid  fevi?r  of  camps  is  transmitled  from  m«n  to  man  in  a  much 
more  direct  way.  During  the  Spanish-American  war,  the  camps  of 
voliititeor  Soldiers  in  the  United  States  were  swept  by  tlue  disease, 
flilhough  in  many  iostancce  the  water-supply  was  beyond  suspicion 
of  contamination.  It  being  taken  for  granted  as  a  fact  that  several 
hundred  men  can  hardly  be  collected  into  a  camp,  anywhere  in  the 
TTnited  Slates,  without  at  least  one  case  of  typhoid  fever  existing 
among  them  on  arrival,  the  conditions  of  camp  life  will  account  for 
the  spread  nf  the  dieciiae.  Unless  the  ftecal  dischargcB  of  nil  mm 
are  at  once  disinfected  or  removed,  flies  may  carry  infection  from 
excrement  in  the  siaks  to  food  in  the  kitchens.  Soil-pollution  in 
and  around  tents  from  unrecognized  caseB  of  typhoid  fever,  and  cnn- 
taminalion  by  the  eick  of  clothing,  towels,  utensils,  etc.,  may  in  ra.any 
different  ways  transmit  the  germ  of  the  disease  to  other  soldiers.  The 
board  of  meriical  officers  who  studied  the  typhoid  fever  in  the  volun- 
teer camps  of  18DS  traced,  in  many  companies  and  regiments,  the 
gradual  progress  of  the  disease  from  tent  to  tent,  and  from  tnan  to 
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maa.  Prcvcutive  measurts  against  typhoid  fever  in  caiii|ie  ahould 
tlien  include  not  ocly  furnishing  tlie  troops  with  pure  water,  but 
also  the  inimediote  duatruction  or  disinfection  of  ali  exereta,  rigid 
protection  of  the  soil  from  contamination,  and  careful  personal 
hygiene. 

Cholera. — The  precautions  against  typhoid  fever  apply  also  to 
Asiatic  cliolera,  Dunng  the  recent  severe  epidemic  in  the  Philippine 
lelands,  Bome  garrisotiB  were  entirely  free  from  cholera,  although  na- 
tives were  dying  by  hundreda  in  the  immodifite  neighhorhatid.  It  is 
hardly  too  niueh  to  «fly  that  nuarly  every  case  of  cholera  among  the 
troops  could  1)6  traced  to  a  violation  of  the  hygienic  rn'ea  prepared 
(or  the  soldier's  guidance.  Sterilization  of  drinking-water  and  the 
avoidance  of  native  food  and  heveragea,  especially  fruits  and  green 
vegetables  eaten  uncookeil,  were  the  leading  measures  taken. 

Fhthuis. — Phthi&iB  is  now  a  rare  disease  in  armies,  as  cases  are 
promptly  removed  from  barracka  as  soon  as  recognixed,  and  in  the 
United  States  nnny  arc  sent  to  a  sptcial  Imspltal  at  Fort  Bayard, 
New  Mexico.  Opportunities  for  infecting  others  are  thus  avoided,  and 
the  patients  given  an  excellent  chance  for  recovery  by  euitable  open- 
atr  treatment  in  a  good  eliniate. 

TyplinB  fever  and  scnrvy  have  not  for  years  figured  in  the  list  of 
camp  diseases.  In  tiie  light  of  modern  hygienic  knowledge  it  is  not 
likely  that  they  will  ogain  exist  to  any  extent- 

"Venereal  Bisea-ses. — The  tnost  discournging  feature  of  the  eick 
report  of  armies  i»  the  great  prevalence  of  venereal  (ItaeaBC,  Espe- 
cially in  service  when  troops  come  into  contact  with  a  savage  or  half- 
eivilized  race  is  the  large  ratio  of  non-effect iven ess  from  this  cause 
particnlarly  noticeable.  In  plaecB  under  martini  law,  regulation  of 
prostitution,  with  frequent  inapection  of  the  women,  perioilii-at  cx- 
mination  of  the  soldiers,  and  prompt  segregation  of.  all  infected  per- 
sons, will  retluce  venereal  digease  to  vcr,'  tow  limits.  In  times  of 
peare^  and  under  civil  law,  regidation  nf  prostitution  does  not  carry 
nut  all  the  cluima  of  its  advocates.  It  never  reaehofl  clandestine  vice, 
and  may  even  have  a  tendency  to  encourage  it.  PuKlie  optninn  among 
English-speaking  people  is  so  entirely  antagonistic  to  the  regulation 
and  licencing  of  prostitution,  that  it  is  quite  hopeleps  to  advocate  it, 
even  were  it  proved  to  be  much  more  effective  than  the  experience 
of  foreign  nations  sceme  to  indicate. 

Frequent  inspections  of  the  soldiers  and  prompt  treatment  in 
hospital,  together  witli  suitable  instructions  to  recruits  as  to  the 
dangers  nf  venereal  disease,  are  never  to  he  neglected,  although  it 
must  be  confessed  these  are  sadly  inadequate  means  of  prevention. 


QUESTIO\S  TO  CHAPTER  X. 

MILITARY  AND  CAMP  HYGIENE. 

Wlint  flubjccto  may  b€  considered  under  thia  hcadl  Why  sli^juld  an  nrmy 
be  compoticd  af  aound  and  hcnlLliy  in^i^'idu;Llat  Who  ahoiild  be  excluded  from 
an  army  nr  body  of  tmopK^  AMiat  is  tlii^  lowest  age  at  which  recruits  ehautd 
be  eialiated?  What  Lite  liiglipst  age?  What  should  be  llie  minimum  measutc- 
ments  of  the  recruii?  Wlio  should  itmk«  the  physical  exajDinatioD  of  th« 
kU?r! 

What  cnn  bt>  Hnid  for  the  prefwnL  army  ration  of  the  L^nitcxI  tSlatenT 
What  tn'sidps  iiisuHii^iL'iit  ijijaiiljty  Hnd  variety  of  food  may  wuwl-  dij^estive 
disLurltances  and  iaoutritiuu  in  uaiiipl 

Wliat  part  of  tlic-  I'nitpd  States  nolditr'a  clolbtng  nt  present  fa  mast 
■cpt  to  cause  phyeicnl  dinc^oifort?  What  chH.ng>(>  niig'hl  \yv  tnndc  to  fLilvantngV 
in  the  mnnner  of  carrying  the  «xtTH  clothia^T    How  is  it  now  carri«dT 

What  Unwilly  constitutes  i[w  duelling  of  tho  solclierl  Whiit  in  a  loili- 
tary  barrnek,  srid  wliat  is  it»  general  jjlnnT  What  is  to  bf  ?nid  nboiit  the 
location  of  barrack  lavjitnrips.  kitchrnn.  and  diuicig  ruum«,  Brinks,  and  lalrincsT 
On  whAt  kind  of  soii  i^tiouHd  hurrack^  be  locntedT 

What  iKirt  of  tentf  are?  iis^d  in  tV^  armyT  What  are  ilie  advantage 
of  the  simplt;  ePiclter  ti-nt !  \^'l]llt  oi«y  tiikei  the  plorp  of  tfiits  in  winterl 
Y^'^at  is  of  thfl  firnt  iin[»ortanc«  iu  all  ciimps.  and  wliat  is  neccasary  to  secure 
tliisT 

In  nctiml  wnr  whiit  relation  do  thp  deathe  from  disease  bear  to  those 
from  injuriiia  rcceivwl  in  bnlllcf  What  are  the  moi^t  fatnl  di.ieaws  of  »tnp 
lifc'T  Whut  Ate  th^  cisnBeA  iMnling  to  this  fattT  ^^'llAt  otli^r  cUaa  of  dis^sMa 
is  Wf>«-i«lly  apt  1o  be  fr«?quent  among  soldiersT  What  effect  has  the  mala- 
rial poiiion  on  (hose  Hii'k  witb  other  diseawst  What  would  lessen  the  prcva- 
IrnLt;  of  malartftl  fvvera  in  cnnip-lifc!  How  may  typhoid  fever  be  propngst^d 
in  «impB  and  garrisonaT  llHTiat  rwpiratory  diNeaocs  are  common  in  camps, 
Bhff  to  whut  are  thry  tUiel  UTiat  two  disfa^ci^.  forniprly  common  in  camp- 
lifp,  are  nnw  rare?  Wlial  ciintngioiin  di!u>a-im  are  pttpo-iully  aasociated  with 
the  »oldi«rI    By  wbal  nii^iut  may  Lhtir  spread  be  reetrictedl 
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MARINE    HYGIENE. 

Mabinb  Hygiene  may  be  briefly  defined  as  being  a  specially  de- 
Tcloped  branch  of  General  Hygiene.  While  the  ultimate  aims  of  both 
are  ideutical,  marine  hygiene  differs  from  land  hygiene  in  tliat  it 
presents  for  our  study  and  inveatigation  a  series  of  pecidiar  euviron- 
toeiital  conditions,  under  the  influencea  of  which  the  iBdiridual 
members  or  communities  of  the  si-a-faring  clnes  are  obliged  to  lire 
and  which  are  quite  distinct  from  those  wliich  would  surround  the 
eame  individuals  or  conimunitiea  if  tliey  were  tiving  on  land.  The 
marine  sanitarian,  therefore,  stands  bftween  the  aea-faring  man  on 
the  one  hand,  and  hia  peculiar  and  ([iiite  artilicial  environments  on 
the  other,  endeavoring  to  maintain  and  promote  the  health,  comfort, 
and  happinipss  of  the  former  by  preventing  or  modifying,  as  far  as 
it  may  be  within  his  knowledge  nnd  power,  the  injurious  influences  of 
the  latter. 

In  the  TTnited  States  and  in  several  of  the  European  monnrchioB 
a  distinction  ie  made  between  mariji?  and  naval  hygiene.  Tliis  dis- 
tinction alwnys  appeared  to  be  more  apparent  than  rea.1,  until,  within 
recent  years,  the  modern  battleship  and  cruiser  wore  evnlved  and  ap- 
peared on  the  scene.  Since  (hen  there  can  no  longer  be  any  doubt 
about  the  fact  that  there  is  indeed  a  wide  difference  between  the  influ- 
encea  upon  hnmnn  life  of  the  conditions  prevailing  on  these  ships  bb 
contrasted  with  those  exiptmg  on  merchant  ahtps.  This  difference  is 
indeed  so  great  that  it  deserves  the  special  attention  and  study  of  the 
hygieniat,  and  will  continue  to  receive  them  in  the  future.  Within 
the  finiited  space  of  this  article  only  tlmse  conditions  will  be  die- 
cusaed  that  prevail  nn  both  classes  of  ships  alike. 


HISTORICAL. 

The  eeaman,  as  regards  hia  original  composition,  his  character 
and  instincts^  as  well  as  other  human  traits,  niay  safely  be  said  to  have 
differed  at  no  time  from  any  olher  JndiviJun!  average  memher  of  the 
human  family.  The  dc^eriptiong  with  regard  to  his  life  and  cljaractor 
that  we  read  about  in  history  are  indicntive  more  of  what  can  become 
of  any  normally  constituted  human  being  under  the  educational  influ- 
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encea  either  of  a  lite  of  romance  and  adventure,  or  of  Jegrsdetl  condi- 
tioiis  and  iEihiuunn  trtatuieut,  or  both  these  CQjiibioed,  thau  thej  are  of 
any  more  e&senfiitl  ilifTerence  in  the  original  miikf-iij)  of  the  man. 
He  is,  in  other  words,  like  any  other  man,  more  or  leas  the  result  of 
the  life  he  leads. 

In  former  timef,  when  away  nn  long  voyages  in  sailing  ehips,  away 
for  long  periods  of  time  from  home  anil  friends,  the  seaman  was  often 
at  the  raercy  of  inhuman  and  eruel  masters,  who  exacted  esoeasive 
work  in  return  for  insufficient  food,  scanty  clothing,  poor  lodging, 
abnse,  and  neglect  when  sick  or  disabled.  The  history  of  those  early 
days  abundantly  shows  how  little  attention,  ea.pGciftlly,  was  paid  to 
sanitary  matters;  in  fact,  how  little  was  known  with  regard  to  snch: 
matters.  No  records  of  ships'  sanitation  were  kept  Some  of  the 
earliest  recorded  accounts  of  the  medical  treatment  directed  against 
the  diseases  peculiar  to  6hi|iB  we  lind  in  a  book  published  in  1^5*3  by 
a  Dutch  surgeon  named  Verbriigge.  while  Vrolingh  adds  a  brief  de- 
ftcription  of  the  provisions  that  were  supplied  to  the  men  at  thoee 
limes  and  of  tJie  scurvy  that  they  Buffered  from. 

The  mure  important  works  on  marine  hygiene,  in  the  beginning 
of  the  last  century,  were  Ihoee  of  Lind,  liouppe.  Duliamel  de  Monceau, 
Poissonier-Depcrri^res,  Smollet,  Blane^  Clark,  and  Meunier.  About 
the  middle  of  the  last  century  the  worka  of  Forget.  Fonssagrivea,  5!ac- 
donald,  Wilaon,  Turner,  and  Gihon  came  into  prominence,  and  towarda 
the  end  of  the  nineteenth  century  tlie  quite  advanced  works  of  Itich- 
nrd  et  Bodct  and  of  Dr.  Arthur  Phimert  appearud.' 

Instead  of  regular  sanitary  records,  kept  by  medical  offieers,  we 
will  have  to  depend  upon  the  fragmentary  accounts  in  ships'  logs, 
kept  by  masters  of  Teesela.  for  (he  very  earliest  records  we  poeaesd 
witli  regard  to  Sfltiitary'  matters  on  ship-board.  According  to  these, 
tlie  ravages  of  disease,  at  times,  must  have  been  positively  appalling. 
Thus,  for  example,  Admiral  Anson,  in  1741,  reports  the  loss,  within 
a  few  weeks,  of  200  men  by  scurvy  alone  out  of  a  complement  of 
GOO  men;  he  landed  on  Juan  Femandea  with  but  8  men  able  to  do 
duty.  Geary,  in  177i>.  is  paid  to  have  had  at  one  time  in  his  squadron 
SIOO  cases  of  BCiirvy;  and  Itodney^  in  1780,  once  lost  from  50  to  55 
men  of  the  same  digeasc  weekly,  out  of  a  complement  of  men  number' 
ing  only  3000. 

Ships'  fevers  were  nf  the  more  frequent  occurrence  according  to 

'Alrto  llie  fullawing  wurka  on  Naval  U.vgient:  Noclit.  "ScliifTahj-giene," 
nprlin.  inflli;  Ilclli,  "Ipit-ri^  NavaU-."  Romo,  1905;  fouteaiul  pt  Giranl, 
"l.'HyRitTp  ilrtiii*  k  mnriiip  lic  (nuprn-  iimdpmp,"  Piirift,  llfOfi;  ".Inn  pt  Plnnt^ 
llygii^m'  niivjili^,"  jn  BronarJel  i-t  Monny'n  "Traits  <)'Hygi&ni!',"  J907. 
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reports.  Under  Ihia  head  were  summed  up  what  we  would  nnw 
distinguiflh  98  tj'phufl,  typhoid,  malarial,  and  other  fevers.  Thus, 
Lind,  among  othcre,  &&ys  of  a  French  fltet  of  vessels  which,  m  1757, 
waB  on  its  way  from  I^oiiisburg  to  Brest;  "Thia  Hett  was  engaged  ia 
transporting  1000  convalescents  from  the  various  hospital  tents  at 
Louisburg  to  Brest.  Afttr  the  sixth  day  out  most  every  one  of  these 
had  died."  Blane,  while  fleet-aiirgeon  of  40  line-of-fmttlc  shijis.  with 
21.(108  men,  cruising  in  the  West  Indies  between  1T80-1T83,  reports 
the  loss  of  3200  men  from  diseaae  and  but  1148  men  from  the  i-nem/s 
guns,  and  he  attrihutea  this  enormous  death-rate  to  bad  quarters,  over- 
crowding-, insufficient  ventilntion,  poor  food,  and  bad  drinking-water 
oombined.  Many  of  the  men,  eepeeially  those  who  were  obliged  to 
work  below,  actually  died  from  enffocation. 

In  the  "Souvenirs  d'  un  Admiral,"  Jurien  de  la  Qravi^rea,  the 
following  note  by  Admirul  Latouche  waa  found:  "The  ahipB  of  his 
squadron  arrived  at  the  'Station  du  Xord'  in  the  following  condi- 
tion; The  Cornftfe,  with  a  complement  of  400  men,  had  thrown  .17 
overboard  and  sent  122  to  the  hoapita.1 ;  the  ykessalre,  out  of  a  com- 
plement of  80  men.  had  thrown  13  overboard  and  sent  21  to  the 
liuspital :  the  Theobald  had  thrown  13G  into  the  sea  and  landed  129 
in  the  hospitals,  arriving  with  only  35  men  ia  all  in  port/' 

It  is  said  that  the  men  on  these  ships  were  crowded  together  so 
closely  that  there  was  scarcely  as  much  hrcatlking  eptit'o  for  them  as  is 
generally  allowed  a  man  in  his  eoffin.  There  was  no  proviaion  whatever 
made  for  vontilaiion,  much  Icrs  for  lighting.  The  decks  below  were 
hnth  foul  and  dark,  so  tliiit  Ihe  human  br(?alh  was  believed  to  be  fatal. 
Often  the  berth-decks  were  used  for  live-atock  for  fresh  meat,  and 
most  of  the  men  ami  all  the  sick  were  uBually  kept  on  this  det'lc.  The 
men,  as  a  rule,  were  provided  with  but  one  suit  of  dothes.  and  this  waa 
worn  until  it  literally  drtfpped  off  their  bodies.  The  only  means  they 
had  of  washing  their  clnthea  was  to  tow  tlieni  alongside  Ihf  ship  in  the 
sea-water  while  under  way.  The  hainmoeka,  we  are  told,  were  never 
taken  off  their  hooks,  neither  were  they  scrubbed  or  aired,  and  one 
hamTno<>lt  often  Imd  [o  serve  for  Ibe  berthing  nf  two  meu ;  and  these 
fonditiong  prevailed  on  eome  of  tlie  Bt-ation-ahijm  down  to  ]85(!.  The 
care  of  their  persons  was  left  entirely  to  the  men  themselvtB,  the 
officers  deeming  it  beneath  their  dignity  to  bother  themselves  ahout 
such  details.  No  drills  <if  a  systematic  order  were  perfoniied,  and 
punishment  for  the  fihgbtest  infrartioa  against  the  ]>revai]ing  and 
mostly  cruel  regulations  was  usually  prompt  and  of  the  most  brutal 
nature. 


TEXT-BOOK  OF  HVQlEyE. 

In  Bpite  of  tliG  eliining  oxmnple  of  Captnin  Cook^  who,  during 
his  tliree-jears*  cruisi'.  between  I'i72-l'i75,  lofit  but  one  man  of  his 
crew,  throug'h  a  wise  application  of  Uie  simplest  lawB  of  health  and 
humane  treatmcDt  of  his  men,  his  experiences  anil  the  lessons  it 
flhould  have  left  behind  went  almost  entirely  unliceded.  Thia,  mors 
than  anything  elso,  shows  that  nothing  short  of  the  strictest  lawn 
and  regulations  can  eve?  be  depended  upon  to  iniprove  the  sanitary 
conditions  of  the  Beanian,  his  life  and  surroundings.  To  ace  that  these 
are  enforced  and  carried  out  is  the  duty  of  the  ship's  fianitarian. 

Finally,  the  following  anecdote,  which  is  recorded  aj»  a  part 
of  the  history  of  those  ilnys.  miij'  be  cited,  as  illuBtrating  tlie  indiffer- 
ence to  sanitary  matterB  of  tlie  then  class  of  musters  of  vesseJE  who 
held  undiepulud  swny.  The  story  is  told  of  an  English  admirai 
who  waa  asked  to  stop  his  ship  for  the  purpoBe  of  picking  tip  the 
second  surgeon,  who  had  jiist  falEen  overboard.  The  ladiniral  posi- 
tively refused  to  pick  the  man  up,  aaying  that  it  was  only  the  {|ueB- 
tion  of  B  useless  man  on  board,  anyway. 

MORBIDITY    AND    MORTALITY    OCCURRING    IN   SEAFARING 

PEOPLE. 

Although  it  must,  perhaps,  be  admitted  that  the  encouraging 
resiilla  obtained  in  recent  years  with  regurd  to  a  decrease  in  mor- 
bidity and  mortality  rates  among  aeafaring  people,  and  which  we  find 
repeatedly  recorded  in  these  days,  are  in  great  part  directly  traceable  to 
the  improvfitneiitB  made  in  shFpa*  conntruetion,  yut  it  must.  I  think,  be 
likewise  granted  that,  were  it  not  for  the  grent  advances  that  liave 
been  made,  more  or  less  simultaneouely,  in  Bcientific  hygieoe,  the 
above-mentioned  favorable  results  could  not  have  been  attained. 
Experience,  both  past  and  present,  has  repeatedly  shown  that  with- 
out constant  vigilance  shown  in  the  administration  of  hygienic  lawB. 
without  constant  sanitary  supervision  of  the  men  on  board  ithips,  we 
would  repeat  the  sad  experiencea  of  the  past,  in  lesa  time  than  it  would 
take  to  tell  It,  in  spite  of  iron  ships  that  are  run  hy  etcnm  instead  of 
aail.  The  fact  that  scun'y  and  other  disea^'S  did  not  come  from  the 
wood  of  which  the  old  phips  were  built,  wag  clearly  shown  during  the 
three-years'  cruise  of  Taptain  Cook  (11'72-^5),  and  the  other  fact 
that  theae  same  diseases  are  ready  to  rccnr  on  board  any  of  the  mndem 
iron  ships  when  allowed  to  lapse  under  the  Bame  unsanitary  condi- 
tions Ab  need  to  prevail  in  the  old  wooden  ships  ^  hundred  years 
afm,  are  likewise  well  eetaldished  by  the  reports  of  scurvy  and  other 
fiith-diseasefl.  known  to  occur  trp  to  the  present  day.    To  the  improve- 
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ments  made  in  ships'  ■constrnction  we  iuuat,  tliereforo,  add  those  made 
in  cxperinienta t  hvgicne  fliid  sanilary  guperviaion. 

Better  food,  better  water,  more  suitable  weariDg  apparel,  tiiore 
light  helow  deeke,  and,  above  all,  more  and  a  In'tlur  quality  of  air. 
t]it'?e  are  tbe  dirL'tt  results  of  the  work  dune  hy  hygieaislB  and  wdiifh 
the  eeafaring  people  never  again  will  do  without  on  hoard  their  shipB. 
But,  notwiih standing  these  improvciuents  in  bi>th  ships'  construc- 
tion and  hygienic  living,  there  ia  still  enough  kft  to  ehow  that  the 
life  of  tlie  seatnun,  with  regard  to  his  home,  his  clothing,  his  food,  the 
climatic  influences  to  which  he  is  expoisud,  his  eocial  comforts  and 
eTijoymeDts,  are  differept  from  those  of  the  rest  of  mankind.  All 
these  more  or  less  ahaormal  conditions  of  life  must  Btill  had  to  cer- 
tain diseasee  other  than  filth- diseases,  that  will  ever  be  peculiar  to 
the  seafaring  claijs  and  the  causes  of  which  we  muet  find  out  and  try 
to  eliminate. 

The  lines  along  which  we  must  proceed  with  our  work  will  bo- 
come  clear  to  iis  from  a  study  of  the  morbidity  and  mnrtalitj  rates. 
These  statistics  will  give  us  the  firet  needed  information.  They  will 
show  us  not  only  tbe  nature*  hut  also  tbe  estent.  of  the  inroads  which 
disease  is  making  into  the  seafaring  population,  as  well  as  the  influ- 
ence which  sanitary  regulations  have  had  from  time  to  time  upon  their 
courBe.  NotwithBtanding  the  fact  that  C'aplain  Cook,  during  hia 
lon«  iTuise  of  tliree  years,  lost  but  one  man  from  his  crew,  by  wii^ety 
following  ont  the  laws  of  hygienic  living  on  board  his  ship,  his  bril- 
liant ('xample  did  not  produce  the  widespread  influence  tliat  it  should, 
and  was,  apparently,  only  reluctantly  fnlloweil-  Among  the  auto- 
cratic masters  of  the  seas  of  thoee  timfS,  precept?  were  without  influ- 
ence;  rcffuliitions  of  the  fiCHctest  order  alone  produced  any  effect. 

According  to  Bkne,  the  annuat  mortality  in  the  English  fleet 
in  1780  was  IS.5  per  cent.;  in  1811  it  had  g<,»ne  down  to  4  per  cent., 
and,  daring  the  period  from  ISSO-G-i^  it  had  dwindled  down  to  1.3 
per  cent.  This  astounding  diminution  of  the  mortality  rate  of  the 
English  fleet  ia  directly  traced  to  a  sanitary  regulation  which  was 
issued  by  the  Admiralty  in  1T91,  revised  and  improved  in  1797. 
This  meane  an  imnienae  saving  of  human  Uvea. 

Very  valuable  Btatisfical  tables  have  been  worked  out  for  us  bj 
Fricdel.  quoted  hy  Kutenkampf.  Acc^irding  to  thcw  authors,  the 
morbidity  and  mortality  of  the  English  fleet,  during  the  ycara  lS30 
to  IRfi4.  were  as  follows:  The  mean  annual  strenjrth  of  the  flen^t, 
calculated  for  the  entire  period  of  .^4  vears^  was  ^^.2R9  men.  among 
whom  occurred,  on  the  average,  121.3  per  cent,  cases  of  sickness;  2.G9 
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per  cent,  of  which  resulted  in  being  invalided  from  the  service  and 
1.33  per  cent.  died.  The  influence  upon  morbidity  and  mortality  of 
the  different  stations  is  well  shown  in  the  following  table: — 

Table  XXXIV. 


SUtlana. 

Kumber  *r 
Sick. 

Dl«d. 

Dt.il  J  HI  timber 
or  Hick. 

m.a% 

8.18$ 
8.3»* 
2-0  i 

0.74$ 

8.88 1 

2,     W«Mt  Afriuft 

fi.UHfi 

48% 

*^^ 

The  relative  percentage  distribution  Among  the  more  importaut 
diBeasea  may  be  seen  in  table  XXXV: — 

Table  XXXV. 


Dl*«uai. 


Ptilc^:u)otiollik  inflaninmtiotiA 

Cstarrhs 

Fevere  (typhoid  And  malarinl 

DiarrheES 

Rhtuiuatisni   

IljTBenterj" 

Cbol^ia ..,..., 


Far  Cant 
of  HtaD 
smngth. 


33.3 
19.3 

10.9 

10.3 
7.8 
1.8 
0.13 


UHmsml 


Vftriftla 

£rysip«Iaa 

l^l>eTcnlaeis 

Pnentncinin  and  pleoritia 

Delirium  potator 

Sunn-j  


Percent. 
of  Mfbh 

Btreugtli. 


In  order  to  show  the  progress  in  sanitation  made  since  that  time, 
it  will  perhapa  Buffice  to  quote  some  figures  from  the  more  recent 
report  of  the  Surgeon  General  of  the  United  States  Navy  on  the 
prtisent  state  of  the 

Health  of  the  Savy  and  Uarine  Corps  of  the  United  States: — 
During  the  year  lfl02,  the  averoge  etre'ngth  of  tiie  active  list  of  the 
Navy  waa  31,240.  The  total  number  of  admiMione  to  the  sick-list,  for 
all  causes,  during  the  year  1902.  was  33.fi45,  or  76.8  per  cent.  There 
were  18,882  admissioni  for  disease  and  3,?G3  for  injuries.  The  daily 
average  of  patients  was  3.5  per  cent,  of  mean  slK'ngth.  The  total 
Dumber  of  sick  days  was  374,466,  or  an  average  of  13.05  sick  days  for 
each  man  in  the  Xavy  and  Marine  Corps,  with  an  average  duration  of 
16.53  days'  treatment  for  each  ease. 
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ClkMlScallaii  of  DlmM* 


n 


Club  I. 
Panwltai   ktid  psrstlUc    dl»- 


Clus  II. 

Oenanl    tnflKtloaa     diaeuci 
(nanTeiiBrul] 

Club  III. 
ConBtltotEoDsI  diBorden  of  du- 
triUoD 

Claw  IV. 
DiiMBM  of  th«  nerrouB  ijs- 
tam 

Club  V. 
DlBeMTi  of  tbe  Tl*aa]  Bppa- 
rBloi  

CLias  VL 
DlMUca  of  Uio  BUditorjr  BppK- 
jmluB V 

Class  TTL 
DlMuaa  of  the  oltketory  sp- 

p«rsinB 

Class  VIII. 
DisMBM  of  tbe  nutritlTe  b|>- 

psrBluB  ; 
8u1i*idliiT  cUm  1— 

fllBettacaof  Ihif  dli^llvf 

ButoldtBrr  pIimS— 

Xljaeawa  at  IhBClrfUls- 
lOTT  iippsralUB  ,,.,, ... 
SutnidlnTj  I'lasBS— 

tgry  Bpi)*!*!"" 

Class  IX. 
DlMSBOa  of  lh«  motoiT  spps- 
rktaa  


Class  X 
DiseaiM  of  lti«  cvlaneoua  ap- 
paratus   

Clam  XI. 

Tanrreal  diieaaea  sod  dlaeaaes 
of  th«  fenlt»-urlnar]r  appa- 
rmUia 

Class  XII. 
CtbU  and  nav  growths 

Clasb  XIII. 
Injuries  

Class  XIV. 

ExtrancoD*  bodies 

Club  XV. 
Poison* 

Clus  XVI. 

Feigned  dlaesaea 

Total 


31 


25 


71 
3 
5t 


aro 


S.7» 


4S 


1.080 


SS4 


1(H 


SIS 


3,664 

3ta 

461 
1,SI8 

3,623 
43 

2,364 

12 

tt» 

• 

4 


1S.W4 


K71 


lai 


83 


13 


148 
40 
SI 

H 

78 

IH 

3 

106 


17 


127 


^433 


26 


B14 


lU 


IW 


3,436 
134 
913 

408 

1,2B7 

2,048 

SI 

3,130 

12 

S2> 

3 


1,ST>  '18,614 


iDTallded 


ISO 


672 


81 


210 


82 


68 


387 
10* 

i!ie 

102 
111 

T3S 

IS 

216 


IS 


18 


a  h 
It 


10       3 


8.061 


2 :. 


1S6  ■    9 


15 


33 


64 


21 


SO 


60 


64 


as    407 


33 


718 

21,346 

686 

7,388 

%447 

93> 

184 

13,468 
3,001 
7,000 

3,636 

11,828 

36,261 
BSD 

31,012 

47 

1,378 

_    _?? 
1-21.068 
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1 

1 

^1 

Causes  of  Deafh. 

Relation  by  Sc^/e,                     T  °[ 

' 

Orovtrrrrnif 

^7 

^fiettfOf^'^ 

15 

fvof'^'d  ^fivcn 

lA 

WOfi^ds 

M 

Pufftanarv  Tud&fciifosfs. 

t3 

Starva^'Q" 

12 

Bri^M's  Disease 

3 

Fr,icfure 

$ 

Vsivitfar  Hearf^  O'tSfase. 

a 

A/cef>o/'S'!> 

a 

Cho/erx. 

^^^^^^ 

s 

f^isOfS. 

6     1 

Sf^f^chi  fi3jCfrron/C 

4 

Dysentery,  Acute, 

^MM 

4 

I^H 

3 

£rtdocardif'S 

1 

3 

Smalloox, 

^^^ 

3 

Burns 

^_ 

2 

Cafcer- 

^a 

S 

Chohr^a  MortfLtE 

^H 

C0htui5i'ot>. 

^K 

2 

Contusion 

^H 

? 

MiWary  Tu  dercu  fosis. 

^_ 

2 

Dinhfheris, 

^B 

2 

YellOff  FeverT 

^_ 

2 

H^moTh^i^e  iSromach) 

^M 

2 

!n  test  1/^31  OlfSffiiCtfofS'. 

^^a 

2 

Peritonitis. 

^B 

2 

A(m.esi  of  Liver. 

^H 

Z 

Abscess, 

An^in/f  F^ctoris. 

Apoote/fv. 

Asfhfta. 

intesfirfat  Cjtarrh. 

Oiiation  Oftte^rt 

Oefifue  feirer, 

Diabttes. 

Ovsenferv.  Chrafttc. 

Hesrt  Fsilcire,  Sinrpfn . 

infertr\iftent  ffv^r- 

Ttiermic  fefpr. 

Oasfro-  Enteritis- 

Meni/I^i^is. 

Myocard/fis 

L_ 

(Zdfiva  afiuni'S 

Midtite  £ar  Oisesse. 

Paralysis. 

Pleurisy- 

Pv^mis 

Septicaemia 

_ 

Tubcriatosis. 

H 

l/Jcer  iif  S'-omach. 

H 

Rupture  ofHtJafjinaiOr^n^ 

H 

Pardlyt'c  D^'"entf3. 

H 

>           .^                      1 
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The  number  of  persons  invalided  from  tlie  aerviee  (inclurltnjt 
retirements  of  oflipers  for  disabilities  and  transfers  to  hospitals  for 
the  insane)  waa  1,144,  or  about  3.8  per  cent,  of  mean  fitrength.  Two 
hundred  and  eleven  deaths  occurred  during  the  year,  or  0.41  per  cenL 
fur  disease  and  0.2ii  pet  cent,  for  injury,  .\niong  the  causes  for  ad- 
mission to  the  sick-list,  malarial  diseases  stand  first  with  1,40S  admia- 
eions,  wounds  ranking  next  with  943  admisaions,  while  epidemic 
catarrh,  which  has  headed  the  Uet  for  the  last  three  years,  falls  to 
third  place,  with  877  admissioDS.  Dengue  fever  adds  531  admis- 
sioDS.  Rlieumatic  and  diarrhea]  affeetiona  rank  next  in  preva- 
lence, with  7!lf)  and  7H3  ndniii^iona  respectively.  The  number  of 
adiuisBiimB  for  mumps  and  nii?agleB  whs  almoek  twice  as  great  as  in 
1001.  The  adniissinnB  for  Ihe  epidt'mic  diseases  are:  mumps,  330; 
measles,  245;  diphtheria,  65;  rubella.  48;  emall-pox,  23.  Venereal 
dimeasea  were  ns  follows:  Gonorrhea,  771;  Byphilis,  606;  chancroids 
284;  alcoholiBm,  248. 

The  total  admiBsiona  for  injuries  of  various  character  were 
?,940,  being  divid^ed  aftiong  wounds,  953;  contusions,  "706 ;  -sprains, 
613;  fractures,  S42;  hernias,  175;  bums,  171;  luxations,  65; 
drowning,  27. 

Table  XXXVI  shows  at  a  glance  the  nnmerical  distribution  of  tlie 
caaeg  among  the  sixteea  claeeee  into  which,  for  convenience  sake  and 
statistical  reeaons,  the  diseases  have  been  divided,  while  the  two  ad- 
joining charts  will  give  a  better  idea  (1)  of  the  more  prominent 
causes  of  death  and  (2)  the  prevalence  in  the  NiTy  of  the  more  spe- 
cial diseases  and  injuries. 

An  example  showing  the  enormous  amount  of  work  in  marine 
sanitation  done  in  various  ports  nf  the  world,  especially  in  the  port 
of  Hamburg  under  Dr.  Nncht,  of  the  detailed  records  that  are  kept 
and  of  the  excellent  and  valuable  statistical  tables  that  are  from 
time  to  time  given  to  the  medical  world,  the  following  will  bear 
ample  testimony:  During  the  last  seven  or  eight  years  there  were 
under  sanitary  control ; — 


I.  In  CiixKavea : 


Table  XXXVII. 


isfte 


rs  116 

D!9infpct«I   vere.,        KB 


ie&7 


18»8 


18M 


229 
ISO 


IBOO 


1801 


STB 
178 


1W» 


126        IH  abips. 
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II.  In  Hamburg; 

Table  XXXVIII. 


1695 

1606 

1897 

1898 

1890 

1900 

1901      I         1903 

i 

19,869 

16,875 

15,458 

13,218 

14,099 

14,430 

17,708 

19,303  ships 

During  these  examinations  it  was  noted  that  the  following  num- 
bers of  eases  of  sickness  had  occurred  on  board  these  veseels  on  the 
trip  preceding  their  arrival  in  the  port  of  Hamburg,  namely: — 

Table  XXXIX. 


Internal 

External 

Taienal . . 


189S 


3,768  (143) 
3,038 

394 

431 


1896 


3,928  (144) 
1,867 
1,599 
357 


1897 


8,197  (128) 
3,855 

417 

435 


1898 


7,634  (106) 
3.879 
4.989 
806 


1899 


Internal  . . . . 

External 

Venereal . . , . 


9,805  (173) 
3,554 
5,932 
319 


1900 


10,789 

4,818 

5,681 

340 


1901 


14,865 
6,08? 
7,231 
1,067 


1903 


15,168  oases 

5,513  " 
8,260  " 
1,890    " 


Bricketi  ( )  mBan  dcathi.  , 

Their  distribution  among  the  most  Important  diseases  was  aa 
follows : — 

Table   XL. 


Chot«rB- , 

Yellow  tettT 

Viri*]*.- ...-. 

DiphthFrU 

aidiriiB 

Trpboid 

DjBtiDtory  , . ,.  J. 

Cpn«ai4pil«q  .,,......, 

ScurfT 

B*ri-b*ri 

HeKtirDil  heit-alrok«. . 


1B85 


E  14) 

•  (2 


S3fr  (Si 

7  <2l 
lA 

35(1(1) 

E  13) 
M  (9, 


IBM 

imr 

IMS 

1 

2  (3) 

3 
I 

ft  (6) 

1 

3  (» 

1 

KLdSI 

flC7(2ni 

sei  m 

Wt3) 
ft  (5) 

S   i3| 

^  (Ji 

23  ))) 

12  It) 

30  (3' 

"  CSi 

TfllUj 

IV  taj 

la  (I) 

1 

ai  (71 

13  m 

■/T  (J, 

Ifi  (3) 

1S» 


1 

3 
1 

5 

18  rai 

8  (5) 

3S»9) 
27  (2) 
2S  (IJI 


IMO 


10  w 
1 

S  ill 
10  ,lf 
IB  [81 
IS 
U  (8) 

33  (T( 


1901 


3 
1 
4 

SBUH) 

14  m 

es  (91 

88(5) 


itna 


"  (T) 

3 

6BS(a't 

3T  ifi 

31 

11  133 
33 


4i,MJ 
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During'  the  last  three  years  the  number  of  cnem  of  Bickneea  occur- 
ring among  passengera  on  138  Btearaers  that  came  into 'the  port  o5 
Hamburg  was  3450.  Two  huEclred  and  tliirly-nine  of  Ihe&e  ended 
fatally  and  1380  were  infwtioua  diaea&ea:  measles,  scarlatina,  rube- 
ola, diphtheria,  variola,  etc- 

On  one  eliip  two  cases  of  plague  nwurre^.  Relatively  puTnerouB 
are  aaid  to  be  abortions  and  ulerLne  hiemorrhagt^B,  caaised  by  sea- 
^iekuc^fi.  On  bonrd  these  same  steamere  4803  ^ameu  received  medical 
(rcatnieiil;  aniuiig  these  389  cases  were  infcctioua  diseases,  with  2o 
deaths.  The  annual  average  iiumher  of  sifk  seainBUj  derived  from  t!ie 
records  of  the  last  eight  years,  as  arriving  in  the  port  of  Hamburg, 
is  23-i3,  being  distributed,  likewise  !iy  annual  averages,  as  follows: 
Internal  diaeascB,  1047;  external  diseases,  TOS;  venereal  diseases, 
553.  According  to  the  calculations  of  Dr.  Nocht,  every  physician 
employed  on  these  steamers,  during  a  forty-days'  trip,  had  under 
treatment,  nn  the  average,  ten  serious  oa^es  of  sickness. 

Casaalties  audi  Disabilities  Due  to  Shipwreck. — The  total  los$  in 
v<?P8el8  caused  by  shipwreck,  during  a  period  of  ten  3'ears,  amniinte<l 
on  an  average,  (!)  in  the  English  merchant  ninrine,  to  3.43  per  cent.; 
i'Z)  in  the  French  merchant  marine,  to  2.30  percent.;  and  (3)  in  the 
German  nierehant  marine,  to  1.86  per  cent.  In  the  ficnnan  service 
the  tntnl  loss  of  human  life  due  tn  tliese  aceidente  was  (1.53  per  cent, 
of  the  crewe.  The  Seaman's  Insurance  Bureau  at  Hamburg,  in  its 
annual  repnrt  for  1893.  gives  the  following  valuable  information  with 
regard  to  these  casualties; — 


Table  XLT. 

Aceidente  SejxtrUd. 


Vw«H» 

KontwrofUijiB 

AcddaaU 

perlDU 

DeBibsperlom 

1,277 

1,423 
5 

57.78 
40.7B 

e.w 

31. 74 

The  Seaman's  Insurance  Bureau,  in  1)^9'^.  had  nn  its  books 
43,023  injured  peumcn  and  paid  insurance  to  16G8  persons.  Out  of 
this  number  tlie  disability  incurred  'ny  1571  persons  proved  to  be 
hut  temporary  and  lasted  less  than  13  weeks;  of  the  remaining  fl7, 
8  remained  permanently  disabled  and  the  rest  died.  The  total  num- 
ber of  registered  sea-going  vessple  at  the  time  was  2*42  sailing  shipe, 
manned  hy  17,523  men,  imd  t'86  eteamere,  maimed  by  34,113  men. 
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TAB1.E  XLir. 

Aceidenti  Occurred  09  feUowa  : 


Twr 

Namber  o[ 

»h\pa 

ITuinber  of 
Men 

Dl«d 

Jf ambM  of 

Died 

1891 

lie 

116 

1,0  ir^ 
937 
1305 

208 
109 
177 

331 

174 
160 

374 
7 

30 

THE  DRAir^AQE  OF  SHIPS, 

We  say  of  a  city  or  town  that  it  ib  drained  either  acconiing  to  the 
combined  or  the  separate  aysteinj  in  accordant  ae  to  whether  all  the 
offal  is  disi'harged  combinedly  through  ime  set  of  pipes,  or  whethpr 
the  rain  aud  tlie  washwater  are  made  to  flow  through  a  pipe  Bystern 
separate  from  this.  la  keeping  with  this  nornenclnture  we  may  say 
of  a  ship  that  it  is  drained  in  accordance  with  the  principles  of  the 
separate  system.  For,  although  the  methods  of  ships'  drainage  are 
perhaps  more  complicated  thaa  are  those  of  cities  aad  towns,  they, 
naturally,  may  be  divided  into  two  principal  methods: — 

1.  The  sea-water  coming  on  board,  the  rain-water,  the  wash- 
water,  the  water  circulating  in  the  pipes  of  the  flushing  avstera.  after 
passing  through  the  various  ehisets,  the  refuse  from  the  kitchen,  the 
ashes  from  the  furaacee,  are  all  made  to  pass  overboard  in  the  most 
direct  ways. 

H-  The  refufie  matters  from  the  engine-  and  boiler-  rooms,  tlirae 
from  the  varif>iia  niflgiizines  and  stortT-xima,  the  tain-,  sea-,  and  iva^h- 
water  from  the  loner  (h^cfcs,  all  these  litid  their  way  into  the  lowest  and 
most  dependent  coinpartments  of  the  ship  by  gravity,  fioally  collect- 
ing in  what  is  known  ns  the  bilge-rooiti.  Thence  Ihe  coinl.»ined  mix- 
Iwre,  known  as  bilge-water,  is  pumped  overboard  by  powerfitl  staiion- 
ary  suction- pumps.  These  suction-pumps  generally  terminate,  with 
(heir  open  mnutba  looking  downward,  within  a  few  inches  from  the 
bottom  of  the  pliip.  being  protected  hv  wire  gaifze  basketa  to  keep  nut 
golid  matters.  Their  arrangement,  ivhile  simple  enough  in  a  wooden 
ship,  or  even  an  iron  niL-rchant-ship.  in  a  fully  equipped  modern 
battleship,  the  number  of  pipes  of  all  sizes,  their  many  valves  and 
croea  eonnections,  are  positively  bewildering,  and  none  but  an  expert 
can  he  entrusted  with  the  laying  out  of  a  complete  system  in  perfect 
and  flbgolutely  reliable  wirking  order.  The  drains  are  usually  di- 
vided jDto  mjiin,  auxiliary,  and  secondary  drains,  according  to  sire. 
Tlie  large  fifteen-inch  main  drain  on  a  big  battleship  is  only  used  to 
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pump  out  very  large  qiiantiliue  of  water  in,  case  the  ship's  bottom 
is  punctured;  while  the  auxiliary  ilraine  arc  eriiploved  in  pumping 
out  the  accumnlated  hilge-water  at  regular  intcrvrtla,  and  the  second- 
ary draine  connect  with  the  smaller  lociil  orcumiilatitms. 

The  pumping  iiiid  drainage  system  below  the  protwiive  or  water- 
tight deck  of  a  modem  maii-of-war  may  be  said  to  be  divided  into 
thrive  parts,  viz:  emergency,  surface,  and  d<nil)lc-hottom.  drainage. 
Eneh  part  is  provided  with  separate  and  rliatinct  ]>ipiTig,  workinj^ 
independently,  if  deaired,  yet  so  interconnected  with  the  others  hy 
menns  of  valveg  lluit  they  all  may  be  made  to  work  in  wnison. 

The  main  drain  (see  Fig.  33)  miiy  bt-  styled  the  emergency 
part,  and  consiata  of  a  pipe,  ranging  in  size  from  5'/^  laches  to  15f4 
inches,  according  to  the  size  anil  Ivpe  of  the  phip.  and  extending  from 
the  after  part  of  the  forward  lire-room  to  the  aflcr  part  of  the  after 
engine-room ;  tta  llangcB  are  made  water-tight  on  every  main  water- 
tight bulkhead  it  jr  made  to  pierce.  The  main  drain  generally  runs 
on  one,  usually  tlust  side  of  the  vessel  where  the  center  line  longitu- 
dinal watertight  bulkhead   is  fitted,  throughout  the   length   of  the 


boiler  compartmentB,  branching 


ehape  just  aft  of  the  for- 


ward bulkhead  of  the  engine  space,  a  branch  being  cnrried  into  each 
engine-room  and  connected  to  the  main  centrifugal  putnp  in  each  of 
thwe  compartment  a.  In  each  compartment  traversed  by  the  main 
drain  is  a  suction  valve,  the  full  diameter  of  the  pipe,  operated  at 
the  valve  and  also  by  means  of  a  roit)  from  the  deck  alwve.  Branches 
from  this  main  drain  are  led  through  the  center-line  bulkhead  and 
fitted  with  valves  at  the  end,  so  that  all  of  the  main  machinery  com- 
partments are  connected  directly  to  this  large  emergency  drainage 
pipe. 

Each  steam-pump  throughout  the  machinery  Bpace,  which  in  any 
manner  is  connected  with  drainage,  has  a  finction  ennnection  with  the 
main  drain,  m  that  one  pump  or  all  pumpa  may  he  made  to  work  on 
thiB  pipe  whenever  required  to  do  so.  The  main  drain  ia  used  onlv 
in  case  of  an  emergency,  that  is,  when  the  water  in  any  compaftment 
is  found  to  be  rising  above  the  floor-plates  and  cannot  be  controlled 
by  the  other  drainage  connections.  Such  an  emergency  would  arise 
only  on  account  of  a  vessel  striking  rock?  or  taking  ground,  thua 
injuring  the  inner  Hottom  and  causing  a  leak  of  great  magnitude,  or 
by  a  torpedo  striking  below  the  water  line  and  injuring  one  or  more 
watertight  subdiviisione. 


'tasM  6«Vv — ^Bsa 
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Fig.   33. — Cross-section   of   Ship,   Showing   Arrangement    of 
Drainage  System. 
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By  surface,  drainage  is  meaat  the  drainage  of  all  water  that  col- 
]ecte  on  top  of  the  inner  bottom  in  engine-  and  boiler-  rooms,  in  atore- 
rooras  nr  other  places  throughout  the  whole  length  of  tlie  sliip^  not  in 
double  bottoms.  Each  watertight  compurtment  throughout  the  lengtli 
nf  tiie  inner  Ixjltom  luis  ])rovide<]  at  its  lowi^st  part  what  is  known 
as  a  bilge-well  (see  Fig.  33),  that  is,  a  rectangular,  eup-shaped  de- 
pression abniit  10  .x  18  X  ft  inches,  worked  into  the  inner  bottom  pUt- 
ing.  Into  thesG  bilge-wells  the  &uftioii  ends  of  till  tJie  suction  pippg 
are  placed,  so  as  to  provide  the  conditiotJB  for  earh  comparttnent  be- 
ing pumped  as  dry  as  possible.  The  principal  pipe  atteuijing  tf  ♦=ur- 
face  drainage  is  called  the  "eocondary  drain"  (see  Fig.  33),  to  dis- 
tinguiBh  it  from  the  pipe  called  the  "main  drain."  The  eecondnry 
drain  usually  rune  on  the  side  of  the  pbip  opposite  to  the  main  drain, 
and  extends  from  the  forward  end  of  the  forwnrd  hoiliT-roora  to  the 
after  end  of  the  after  engine-room,  connecting  to  a  manifold  (in  other 
fl-ords,  a  series  of  vnlvcs  vast  in  one  chect)  at  each  end  and  having 
hrancheg  leading' to  each  hilge-wel!  in  every  watertight  compartment 
throughout  the  machinery  epace, 

Each  steam-pump  connected  with  the  drainage  syatem,  except 
tlie  main  centrifugal  circulating  pumps,  is  provided  with  a  suction 
to  the  secondary,  and  is  so  arranged  that,  by  the  manipulation  nf 
certain  valvee,  any  compurtment  may  he  pumped  by  any  pump  or  by 
all  pumps,  if  neccFsary.  From  the  manifold,  at  each  end  of  the 
iiiachinerv  space,  branch  pipes  extend  tn  the  eeveral  eotnpartmenls 
forward  and  aft,  so  that  the  pumping  of  the  several  rompartments 
forward  and  aft  m^y  be  controlled  from  within  the  machinery  space. 
The  euction  ends  of  nil  the  branches  witliin  the  niiH'hiniTy  epace  are 
provided  with  Macomb  strainers,  and  the  auction  ends  outside  of  the 
machinery  fspace  are  protected  by  perfnrated  hox-strniners,  thus  pro- 
lecting  the  piping  as  well  as  the  pump$  frgm  becoming  clogged  by 
any  extraneous  matter. 

In  addition  to  the  (secondary  drain,  the  extensive  fimctions  of 
which  may  now  be  realized  from  the  above  dcflcription^  a  separate 
pipe,  known  as  the  independent  "bilpe  suction"  (see  Fig,  33)  is  le<t 
from  each  steam-pujup  to  the  bilge-well  of  its  own  compartment,  m 
that  each  eonipartnicnt  may.  by  its  own  pump,  he  kept  dry  without 
dirtving  up  the  Fccoiidnry  drain.  For  pumping  the  crark^pit  a 
small  pump  on  the  main  phaft  of  the  engine,  knayra  as  the  "shaft 
bilge-piinip,"'  is  provided.  This  crank-pii.  however,  is  also  cmnected 
to  the  secondary  drain  and  on  independent  suction,  so  that,  in  case  the 
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eluift  bilge-pump  is  out  of  order,  llie  water  in  the  crank-pit  may  stiLl 
be  taken  care  of. 

The  double  bottom  is  either  flooded  or  pumped  through  a  pipe 
known  as  the  "double-bottom  pumping  or  flooding  main"  (see  Fig. 
33),  which  is  a  single  pipe  in  tioiler  space  and  a  single  pipe  in  engine 
space.  With  a  branch  controlled  by  a  valve  leading  into  each  water- 
tight conipartinent  of  the  double  bottom  and  with  a  connection  direct 
to  the  sea  and  to  one  or  two  steam-pumps  within  the  niflchincry  spaM. 
The  double  bottoms  throughout  the  machitiery  space  are  the  only 
places  provided  with  a  flooding  connection :  while  the  double  bot- 
toms forward  and  aft  the  machinery  gpace  have  suction  cjnnectioiis 
onlVj  and  are  pumped  by  means  of  the  pcenmlarv  drain  through  the 
manifold  in  the  forward  hoiler-roora  and  the  after  engine-room. 

Sumtnaiy. — From  the  foregoing  brief  deecription  it  will  ho  seen 
that  tlie  main  drain  is  an  emergency  drain,  being  naed  only  to  reduce 
large  volumes  of  wafer;  it  is  never  brought  into  requisition  for  the 
purpose  of  reducing  surface  water.  That  the  secondary  drain,  with 
its  ramifications  and  auxiliaries,  is  employed  to  reduce  al9  aurfape 
wilier  upiially  collecting  in  the  nmchinery  apace  or  such  water  as  col- 
lects in  holds  or  atore-rooma.  or  for  pumping  out  the  forward  or 
after  tanks;  finally,  that  the  double  bottom  and  flooding  main  looks 
after  a{l  water  within  the  double  bottoms. 

No  suction  pipes  are  led  into  the  coal  bunkers  or  magazines. 
Such  water  as  collects  under  the  floor-ceilings  of  the  coal-hunkers 
is  pumped  out  by  meane  of  a  hose  psFscd  through  the  coal-lninker 
door.  The  magazines  proper,  without  luindling  rooma^  are  pumped 
out  after  a  flooding  by  means  of  a  hose  passe*!  through  a  cap  in  the  top 
of  the  tnagazine. 

In  most  of  the  wooden  ships  the  bilge-room  consists  of  a  tri- 
angular-shaped space  running  along  the  entire  length  of  the  chip's 
bottom  and  inclosed  between  the  bottom,  the  loose  dcck-planking.  and 
the  keelson  (see  Fig.  34).  The  numerous  ribs  of  the  ship  divide  this 
space  transversely  into  a  number  of  partitions,  between  which,  how- 
ever, communications  arc  estnbliehed  through  borings,  forming  the 
So-called  waterways  (see  Fig.  35),  In  iron  shipa.  Ihe  ribe  being  fur- 
ther apart,  these  partitions  are  broader  and  more  apacinns.  aa  well  ais 
deeper  (Fig.  35), 

WTien  double  Lottoma  were  introduced,  and  when  these  were 
used  for  the  storage  of  iron  tanks  containing  feed-water  for  the 
boilers,  the  bilge-epacos  underwent  a  lateral  displacement  and  came 
to  be  located  between  Uie  inclined  planes  of  the  ship's  sides  and  those 
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Fig.  37.— Sliowing  I<ocation  of  Bilge-space  on  Top  oi  Double  Bottom. 
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of  the  doul>le  bottoms,  where  they  took  the  form  of  a  shaHow  gutter 
(see  Fig.  J)(!}-  Wiien,  still  later,  the  double  bottoms  were  run  up 
still  higher  on  the  ship's  sides,  the&c  gutters  disappeared  and  the 
bilge-spacea  again  were  madu  to  occu[\v  the  cfnttT  line  oa  top  of  the 
double  bottoms  (see  Fig.  3T).  A  further  tranaverae  ilivision  of  the 
bilge-roora  occurred  tlirough  the  introduction  of  complote  watertight 
bulkheads,  running  from  side  to  side  and  from  the  biiiltom  up  to  and 
through  several  decks,  dividing  these  into  complete  and  separate  com- 
partments in  a  transFCTBC  direction  end  without  any  communicatioa 
between  them,  except,  perhaps,  through  watertight  doora. 

Thus  we  set?  how  the  cliangea  that  have  taken  place  from  time  to 
time  in  the  metliods  of  shtpe*  construction  have  also  materiaUy  af- 
fected the  location  of  the  bilge-ripncea.  and  tlius  radically  altered  the 
composition  and,  consequent!}',  the  eanitary  elgnificance  of  the  bilge 
itself.  The  old  conception  of  bilge-water  no  longer  holds  good  and 
needs  a  change. 

One  of  the  principal  eources  of  the  bilge-water  in  wooden  ships 
waa  the  aea-wnter,  which  in  al!  wooden  ships  leaked  through  the  bot- 
toms. This  water  would  accumulate  in  the  most  dependent  portion 
of  the  shipB'  botiome,  where  it  would  take  up  the  offal  from  all  sorts 
of  cargo  and  proviaionB,  the  wash-water  from  the  lower  de<'k3,  the 
cadavers  of  small  animals,  dirt  and  duat  from  the  Bweepinga,  etc., 
etc.  The  whole  would,  in  time,  result  in  a  tliick,  black,  malodorous, 
fermenting  fluid,  filling  the  air  with  foul-amelling  gasea,  splashing 
through  the  loose  flooring  laid  over  it,  while  (he  ship  was  under  way, 
and  soiling  it  and  everything  else  in  contact  with  it. 

On  iron  ships,  the  sea-watcT  as  the  chief  source  of  the  bilge- 
water  leaking  through  the  Bhip't  bottom  is  almoet  entirely  done  away 
with,  for  their  bottoms  allow  no  salt  water  to  get  through  them. 
The  only  place  through  whiih  suit  water  can  elil!  get  into  the  bilge- 
room  is  the  shaft-alley.  The  consequence  ib  that,  with  ordinary  care. 
it  ia  pospible  to  keep  the  bilge-room  in  these  ehips  dry.  Often  the 
apacca  between  the  timbpra  are  filled  with  cement  right  up  to  the 
limber  holes  (see  Fig.  36),  bo  aa  to  guide  the  bilge-flow  from  one 
partition  into  the  other  and  to  prevent  any  accumulation  in  any  of 
them, 

Tims,  then,  we  will  have  to  admit  that  what  was  known  as  the 
bUge  on  board  the  old  wooden  shipa  can  no  longer  be  considered  the 
same  thing  on  board  our  more  modem  iron  ships.  But  still,  differ- 
ent though  it  be  in  composition,  the  bilge  will  and  muat  continue  to 
teceiTe  the  most  careful  attention  and  scrutiny  of  the  ahip's  saiu- 
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tftrian,  as  remaining  a  source  of  coutamiaatioa  of  the  ship'a  atmos^ 
jjliere,  whenever  it  is  allowed  to  accumulate  and  to  undergo  decom- 
poaition  inside  of  the  ehip.  Both  chemical  and  bacteriological  ex- 
ajnjnattons  of  the  bilge  will  alwa^-a  have  to  be  doncj  whenever  the 
health  of  the  persoTmel  of  a  ship  becomes  a  matter  of  acrioua  coacera. 


THE  COMPOSITION  OF  THE  BILQE. 

Notrithfltanding  the  fact  that  bilge-water  haJ  always  been  looked 
upon  by  all  claases  of  seafaring  people  as  the  most  dreadful  disease- 
breeder  and  as  the  moat  univeraal  source  of  atmoeplieric  contamina- 
tion on  board  all  classes  of  ships,  no  serious  sciLHtific  attempt  at 
analysis  was  nnade  until  1SS5  (Belli),  whea  Nicati  and  Kietsch  pub- 
lished the  resulta  of  their  investigations  on  the  viability  of  the  cholera 
bacillus  in  bilge-wafer.  The  possibility  nf  importing  this  bacillus  into 
Europe  in  bilge-water  had  been  thought  of,  but  the  results  of  the 
experiinents  proved  negative.  A  year  later,  Koch  and  Gaffky  made 
eome  experiments  on  the  rlisinfection  of  bilges  and  came  to  the  eon- 
clusiona  that  mercuric  bichloride  was  the  most  efficient  meana  for 
the  disinfection  of  bilges  and  bilge-water.  In  1891  Forater  and 
Itingeling  published  the  most  thorough  and  painstaking  experiments 
that  had  been  made  on  the  subject  up  to  that  time.  The  most  im- 
portant fact  brought  out  by  their  experiments  and  observations  was 
that  the  composition  of  bilge-water  varied  within  the  vrid^t  limits, 
not  only  in  different  ships,  hut  also  in  diiTerent  parts  of  the  same 
ship,  83  is  btst  shown  in  one  of  their  own  tables: — 

Tablb  XtilH. 

VarialioHtt  iji  Gmtixuilion  of  Bil^ewater. 


I>rf  Kwl4a9 

OnabtMUbl* 
SubMtancM 

OxT|«D  CM- 
■umed 

Chlarlne 

SulphiLrici  Add 

A  mm  an  [a 

B8-M4.8 

0.1-165.2 

O.OQ-11.4 

1.6-8S.3 

0.11-3.4& 

0.002-0.91 

Interesting  in  this  Munection  are  the  observations  of  Dr.  Nocht, 
which  were  published  in  IB&S  and  which  are  shown  in  the  next 
teble;— 
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Table  XLIV 
SJwmng  CmitpoeHioH  of  BOgr. 


SUp 


Sail  (wood) 

<•■      It 

"  (iron) 
Steamer  (iron) 


Wlacre  Farmed 


Cargo-nwm 

•  1       It 

Machine- room 

CArf;i>-room 

Mttchiae-rooiu 


Suatkl  PnparUu 


Brown,  tnrttid,  muddy 
BlACk,  turbid,  vtry  tnuddjr 
Yel-lciwiah,  (tlt^nr.  thick 
Ctear,  colorleae 
Turbid,  blAob,  ver;  muddy 
Opuioe,  oolarlew,  no  Bedim^ul 


OdoT 

B«utlaD 

CUorln*  iier  LItra 

IlUiCubvi  (pf  Ubfuii  per 
CubleCentlnivtai 

Bw«ebish 

Ncutntl 

e,585 

S2S.OO0 

Rtinking 

SliglitlyAlkalme 

I3,7«) 

lUU.OOO 

No  odor 

Strongly  Alkftlioe 

40,500 

300 

No  odor 

NeatntI 

&M 

15,000,000 

Foul 

SlighU;  ALkaliQe 

10,616 

3,OOU,000 

No'Odar 

Xentral 

&,573 

4,500 

Two  years  later  Ringeling  diacovered  two  psthogenic  anaerobes 
(eeptic  vibrio  and  tetanue)  in  a  portion  of  water  tnken  from  near  the 
keel  of  a  t^hip,  and  in  1S9&  Hoccl,  thea  siirgeou  in  the  Rojal  Italian 
Navy,  studied  tlie  disinfectant  value  of  milk  of  lime  upon  the  most 
eomnion  bacteria  found  and  isolated  from  bilge-wattT.  The  very  latest 
and,  at  the  same  tiine.  (he  most  thorough  and  eslen^ive  examinations 
into  the  compoBttion  of  bilg:e-wuter  ever  made  arc  thone  published  by 
Dr.  Carlos  M,  Belli,  of  the  Royal  Italian  Navy.  These  re&ults  are  ao 
important,  especially  aa  repreflmting  the  facta  as  they  exist  on  board 
men-of-war,  that  his  tablea  have  been  in  part  reproduced. 

An  examination  of  tlH'se  tables  shows  thnt  Belli  employed  ihe 
moat  up-to-date  chemical,  mieroscopica),  and  bacteriological  methods 
in  his  work  on  bilge-water-  Of  quite  particular  interest  ar&  his  inocu- 
lation experimenta.  He  inoculated  animals  subcutanefualy  with 
samples  of  bilge-water  amounting  to  ^/,  cubic  centimeter  for  a  doae, 
in  order  to  ascertain  whether  tliey  produced  any  poeeible  pathogenic 
effect.  In  none  of  bia  many  expprimentfl  was  auch  an  effect  nnteii, 
although  his  animalB  were  kept  under  obsen'ation  for  two  months 
after  Iwing  inoculated.  He,  moreover,  tcFted  the  cultsira!  prnpertiea 
of  various  types  of  bilge-water  in  both  the  ntitura]  state  aa  well  as 
after  filtering  it  through  Berkefield  filters,  As  teBt-objects,  24-hour 
cultures  of  typhoid,  cholera,  icteroidea,  and  staph ylocoec us  pvng.  aur, 
were  used.  Although  the  nunienma  and  important  detail^  of  this  most 
extensive  investigation  on   the  compoBition   of  bilge-water  must   be 
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Table  XLTI. 

BiteitrioIOgictU  EJsamiiuitiOH  ttf  Bilffe-wafer.     (Bfffi.) 


BUgo-lTPa 

Stalpi 

A.TBr»g8 

Nvtsber  of 
Badleiia 
per  o.«m. 

S-ppclca  IdenllAnd 

nwrn 

1 

MonxamtMno 

Ca]al>na 

C.  Alberto 

239,000 

2.141,000 

9S4,000 

307,000 

Many  colonieE  of  chromr^nio  sapropfairtea  ; 

«oni«  cMilonies  reflernliling  bucillu§  coU. 
Few  hyphoRiyceleH,  iind  of  the  sohizontycetee 
those  oommon  id  Kairjiter. 
Very  few  ackizoinyceteH  ;   clirmuogctik'  ciwci 

and  few  bBcilli,  of  which  Quor  liquefaoieas 

are  in  greatest  nnniber ;  few  prot«&l. 
Nniut'rons  coloaiee  of  hyphoroyoetcB  ;  of  the 

achizomycetes,  eome  Cfllonieaof  olaftnthrix ; 

lar^e  nnmbera  of  chroDiogen'i'C  wati-r  oooo 

and  bacilli. 

BoUer- 

room 

1 

Monzambami 
CalabriA 
Doigsli 
•C.  Alberto 

3SS,UO0 

1,016,000 
3,286,000 
1,000,000 

Sparae  □□mber  of  fangi,  mmiy  floor  ll-qnefa- 

oietifl. 
UoBlly    hyphomyoetea    and    blBstoinyoetw ; 

few  speeies. 
V'ery  large  namberof  Bchisomycetcp,  ooninion 

to  engine-roOm», 
SpBrsehyplioiiiycetefi;twhizgi3iyoetc»,ooininon 

toengine-rooiu!^. 

Provisian- 

room 

Mouzainhano 

Calnhria 

Dugali 

65S,000 

333,000 

1,361,000 

VariouB  Milonies  of  proteal  ftud  potato-haoilU. 
Principally  hEaabnniyoetc-s,  ie«shjphomycet«a. 
Mostly  all  blafitoinyvetcs;  few  !liypbomyi»t«B, 
noma  eolouiea  of  saicina  tntfa. 

Table  XLVII. 
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Tr|W  a*  Kllg* 

Sitipa 

Eeinltt 

Macbinfr-room 

MonKftiabaoo 
Caltkbrin 

Dogali 
C.  Alberto 

Cryvtala  of  organic  and  JDorganio  salt,  prntosoa. 
Pretty  large  oitniben  of  algic  and  protozoa,  cty»- 

taltt,  hem p-th reads. 
Salt  oryfftslB,  no  lining  forms. 
Salt  orystals,  bemp-threade,  no  protiatfP. 

Boiler^ronin 

MoiiZATnliaiio 

Calabria 

Dogull 

C.  Alberto 

Coal-duHt. 

Coat-duRt,  no  Eivint;  forms. 

Coal-dust,  (en  protozoa  {arniebold  and  rhtsopod 

forma. ) 
No  living  farms,  sparse  carbon  psrtiele*  and  Bait, 

ciyBtalB. 

ProTiirion-roofi] 

MonzBiobaDO 
Calabria 

DogBli 

Miaeml  and  vegetable  dost,  nnmeroos  rbuc^ 
podft  and  ilagellatee. 

8&lt  flryetalB,  vegetable  Bbres  and  gnuns,  few 
protozoa. 

Tellable  fibres  and  bain,  HUoryBtatB,  no  pro- 
tozoa. 
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studied  in  the  original  monograph  in  order  to  be  property  appreciated, 
it  would  Beeiii  unavoklahle  to  give  a  brief  summary  of  the  results 
in  this  plaee. 

1.  Bilge-water  of  the  Engrine-room  Type- — To  judge  from  the 
amioiint  of  ehlorine  wliieh  this  water  oontnined.  it  was  concluded  t}tat 
the  basis  of  it  was  ealt-water  mixed  with  a  eertiiin  uniount  of  sweet 
water  derived  either  from  rain-water  or  condensed  watiT,  added  to 
which  a  variable  aninunt  of  machine-oil  wae  found.  The  relative 
proportions  in  the  amounts  of  ammonia^  nitrous  aeid,  nitric  acid, 
organic  matters  present:  the  absence,  on  tlie  other  hand,  of  sulphur- 
etted hydrogi?!!.  naturally  W-d  to  the  conrlusion  that  the  processes  of 
decay  in  this  type  of  water  are  extremely  slight.  This  is,  moreover, 
confirmed  by  the  absence  of  Imeteria,  always  present  in  decaying  sub- 
Btances.     These  waters  possess  no  pathogenic  properties. 

Z,  Bilge-wftter  of  the  Boiltr-room  Type. — Tli.e  chemical  analysia 
of  tKe  watens  bcliinj.n[ig  to  tliis  type  slimvs  (hat.  in  ships  lying-  at  as- 
chor,  these  waters  arv  pie]>undoratingly  made  iip  of  sweet  water, 
formed  in  all  probability  from  the  feed-water  of  the  boilers  and  part 
of  which  is.  spilled  in  the  prncesa  of  filling.  In  ships  under  way  it 
changea  its  ehai'aeter  from  a  sweet  to  a  salt  water.  Here.  also,  pro- 
cesses of  decay  were  absent. 

3.  Bilge-water  of  the  "Gambnse"  Type.— The  chemical,  micro- 
scopical, and  liacteriologiea!  cliuracters  of  this  type  were  found  to 
vary  quite  considerably.  The  aedimentary  portion,  under  the  micro- 
scope, elmwed  small  grains,  fibers,  hairs  from  planks,  many  forms  of 
cryalsls,  slgie,  find  protozoa.  The  most  common  type  resembled  sea- 
water  miirecl  with  various  contenta  from  barrels.  Acetic  fermenta- 
tion wfis  frequently  present,  while  other  processes,  of  decay  wtre 
absent - 

4.  Bilge-water  of  the  Store-room  Type. — This  type  of  water  is 
essentially  a  Bweet  water  with  which  a  pmall  amount  of  salt  water  is 
mi.'ied.  It  is  probably  for  the  moat  part  rain-water.  Processes  of 
decay  are  here  present  conetantly. 

It  will  be  seen  that,  from  the  physical,  chemieal,  and  micro'- 
Bcopical  charactera  of  these  four  different  types  of  bilge-waten  it  is 
e«iy  to  difltingiush  one  from  the  other:  hut  even  without  taking 
these  into  account,  it  is  still  possible  to  distinguish  the  engine-room 
bilge  by  the  oil  with  which  it  is  mixed  ;  that  from  the  boiler-room  by 
the  eoal-duflt  or  soot  which  it  contains;  that  from  the  cambusc  by  the 
acetic  acid;  and  that  from  the  store-rooms  by  the  foul  odor  of  the 
deCiyiQg  substances  which  it  contains. 


312 


TEXTBOOK  OF  HYOIEXE, 


From  a  hygienic  point  of  view  it  is  wortliy  of  being  emphasized 
that  the  different  bilge-watera  in  battleships,  eepecially  those  from 
the  engine-  and  boiler-  ro-oniB,  bIiow  eitlier  no  evidenee  at  all  of  decay 
going  on  in  them,  or  that  the  evidence  is  present  only  to  a  very  slight 
degree.  Thia  condition  can  only  be  the  result  of  the  bettor  sanitary 
attention  which  these  pkcea  receive  on  men-of-war,  when  contrasted 
with  einiilar  places  on  merchant  shipB.  In  the  bilge-waters  coming 
fnim  beneath  etore-rooma,  chemical  examination,  even  here,  ehovs 
evidence  of  advanced  processes  of  decay  in  spite  of  the  fact  that  tlie 
Btores  in  question  could  not  pattirally  be  considered  as  very  derny- 
nble.  One  of  the  moet  interesting  facts  bronght  to  light  by  the  bac- 
teriological examination  is  tins:  tliat  the  engine-  and  boiler-  room 
bilgCB  nf  battleehipH  contain  either  no  protefe  at  nil  or  their  numbers 
are  very  email,  while  the  store-room  bilges  literally  teem  with  them. 

The  persistently  negative  result  obtained  from  the  inoculation 
of  bilge-water  into  experimental  animtila  would  indicate  that,  at  least 
under  ordinary  conditions,  these  wafers  ere  free  from  both  pathogenic 
j^ermB  and  poisons.  This,  of  cour&e,  does  not  exclude  the  possibilihf 
that,  under  other  conditions,  they  might  become  the  carriera  of 
pathogenic  genne,  although,  as  has  been  shown,  this  danger  even  then 
would  not  be  of  long  duration,  since  experiments,  have  shown  that 
the  Titality  of  pathogenic  germs  in  these  waters  mrely  etiduree  beyond 
five  daj's.  It  was  also  found  that  (iie  dirtier  such  wnter  wae,  the  leas 
the  chances  of  the  survival  of  disease-producing  germs  would  be. 

Altogether,  then,  it  would  seem,  from  an  analysie  of  the  total 
reeultd  of  these  inveetigationa,  aa  if  the  dangers  to  the  ships'  per- 
sonnel from  the  bilge-watera  on  board  battleshipa  had  been  slightly 
exaggerated,  or  could  not,  at  any  rate,  be  at  all  compared  to  what 
they  are  on  ships  of  the  mercantile  marine.  Such  a  result,  it  must, 
however,  be  reraembered,  can  only  be  due  to  the  strict  sanitary  super- 
vision accorded  the  bilges  on  men-of-war  generally.  Frequent  cleans- 
ing  of  the  bilges,  aided  by  regular  timely  disinfection,  must,  in  the 
end,  be  depended  upon  for  rendering  all  kinds  of  bilges  absolntely  free 
from  danger  to  the  health  of  the  men. 

THE  SHIP. 

1.  Construction. — Deeirable  as  it  would  fleem,  by  way  of  an  intro- 
duction into  marine  sanitation,  to  give  a  brief  outline  of  shipe'  con- 
struction, space  does  not  permit  here  to  give  more  than  the  gross 
divisions  of  a  typical  vessel.    Fortunately,  the  points  regarding  marine 
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architecture  that  it  is  absolutely  necesaary  for  the  sanitarian  to  know 
are  tew,  and  need  hardly  extend  beyond  a  knowledge  of  the  ranteriala 
of  which  a  ship  is  built,  its  various  diviaiona  and  cnnipartmetits  and 
the  special  uses  to  which  these  are  put,  in  order  to  enable  him  to  biic- 
cessfully  trace  the  sourcca  of  mischief  to  human  life  producefl  thereby. 
The  marine  sanitarian  nced  not  be  a  conatruc-tor,  any  more  than  the 
public  health  uBia-r  need  be  an  architect  or  »n  engineer. 

For  the  marine  architect  by  profession,  the  problem  of  coQstmct- 
ing  a  small  gunboat  varies  immensely  from  that  of  a  large  battle- 
tthip,  while  for  the  marine  sanitarian  most  of  the  problems  tiiat  come 
within  hifl  province  rfmain^  fundamentally  at  least,  the  aatup  in  both 
Thus,  every  ship  nf  no  matter  what  type  or  deecriptton  ig  more 
OT  leas  damp,  dark  between  dccka,  and  tliflicnlt  to  ventilate  thoroughly, 
BO  that  it  may  safely  he  taken  for  granted  that  dampness,  darkness, 
and  poor  air  are  the  three  main  and  most  constant  factors  entering 
into  every  problem  of  ships'  sanitation.  When  we  add  to  these  ex- 
treme hfiflt  for  all  lar^G  steam  vc&acls  of  modern  construction,  we  have 
indeed  alt  the  four  elements  against  the  iaHuencee  of  which  sani- 
tarians  must  direi-t  tbeir  principal   efforts. 

The  difference  between  mercliant  ships  and  warships  grows  wider 
every  year.  Thus,  for  instance,  in  a  modem-  Lloyd  steamer  there  are 
at  present  five  decks,  Beginning  from  above  downward  we  hsive.  first, 
the  Bun-deck;  next,  tlie  promenade  dccki  third,  tbe  upper  decJt; 
fourth,  the  main  deck;  and  fifth,  the  'tween-deck.  Below  the  last 
deck  and  ahaft  the  engine-room  there  is  the  shaft-alley,  and  in  the 
corresponding  sitnation  forward  of  the  boiler-room  wc  have  the  coal- 
bimkers  and  the  various  storc-rooma  for  provisiona.  On  the  hcrth- 
dcck,  from  bow  to  stem,  there  are  the  bunks  for  the  steerage  passen- 
gers, and  alao  on  the  muin  dt*ck  forward  of  the  emnke-pipe.  Tbe 
Crew  lives  on  the  forward  part  of  the  upper  deck,  under  the  fore- 
castle. The  first  cabins  and  the  rooms  for  the  officers  are  on  tbe 
promenade  and  upper  decks. 

The  cubic  space  to  be  allowed  per  man  is  nowadays  preacribed  by 
law  in  every  civilized  country,  and  usually  amounts  to  100  cubic  feet, 
with  a  minimum  floor  area  of  9  feet.  This  is  said,  especially  by 
English  Burgeons,  to  be  too  small  an  amonnt.  hnt,  while  ad;ritting  the 
justice  of  the  complaint,  as  Kulcnkampf  and  Xnehf  have  pointed  out, 
part  of  the  xuihealthfulness  of  the  quarters  lies  on  the  side  of  the 
interior  aTrangempnte  of  their  living  spaces,  as  well  aa  in  the  insufS- 
eieocy  of  the  available  air-space.  Kocht,  in  1895,  measuring  100 
•hipa,  found  tbe  amount  of  air-sp^ce  allowed  per  man  to  be  135 
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cubic  feet,  tliat  ia,  somewhat  in  exeesB  of  the  minimum  allowance  re- 
quired by  law.  Noclitj  also,  is  of  the  opinion  that  internal  cleanli- 
nesa  ami  ti  more  jinlirinua  arrnngeniciit  of  the  interior  of  the  living 
spaces  would  he  productive  of  greater  good  tlian  an  increase  in  tlie 
cubic  capacity  alune  wnuhi  he. 

Very  different  aud  somewhat  more  eoiupliaited  and  difficult  to 
iiuLlcreland  than  in  a  merchant  stcflincr„  are  the  various  divisiona  and 
Euhdivifiions  of  fl  modem  first-clasa  battleship.  A  large  lfi,000-ton 
battleship,  complete  in  all  its  parts,  in  full  motion  and  in  action, 
approaches  perlmps  nearer  to  a  coluasal  living  organism  than  any  other 
product  of  human  ingenuity  of  recent  date. 

To  begiu  with,  everything-  about  such  a  vessel,  that  can  be.  is 
made  of  eteel  or  iron,  to  resist  not  only  the  waves  in  the  heaviest 
storms,  but  also  the  heaviest  armor-pierciag  shot  and  shell.  Fig. 
38  ifi  intended  to  represent,  srheniatically,  Ihe  main  divisicmA  of 
one  of  the  latest  types  of  a  first-class  battleship.  It  will  he  noticed 
that  ihe  thickest  line  in  the  drawing,  running  fore  ai;d  aft  and  in- 
clining slightly  at  either  end,  divides  the  entire  ship  into  an  upper 
and  a  lower  half.  This  line  indicates  the  position  of  what  ia  known 
as  the  protective  or  armored  deck.  Alt  tlio  other  decks  nre  above 
the  protective  deck,  and-  below  it  we  find  all  the  Btore-rooms,  boiler- 
rooms,  coal -bunk  era.  engine- rooms,  steam-stcoring  rooms,  magazines, 
ammunition  passages,  and  ti'iniraing  tanlis. 

The  different  decks,  from  above  downwards  and  extending  be- 
tween the  two  military  masts  are  the  bridge,  upper  deck,  main  deck, 
gun-deck,  protective  or  berth  deck ;  with  a  flying  bridge,  situated 
above  the  bridge  around  the  forward  military  mast.  The  berth'deck 
proper  is  that  part  of  the  protective  deck  which  is  continued  in  an 
even  plane  forward  and  aft  respectively  from  the  protective  deck,  from 
the  points  at  which  the'  amiored  deck  inclines  downward  for  a  aliort 
diBtance,  forming  an  acute  angle  with  the  berth-deck, 

Ab  a  general  ride,  all  the  meire  living  rinarters  are  on  that  por- 
tion of  both  the  gun-tleck  and  berth-deck  which  is  forward  of  the 
after  turrets,  while  the  officers'  quarters,  with  their  mese-rnoni9,  are 
on  the  name  decks  nhaft  the  after  turret.  Immediately  beneath  that 
part  of  the  annored  deck  included  between  the  two  military  masts, 
are  the  engine-,  fire-,  and  dynamo-  rooms.  Forward  of  the  dynamo- 
room  and  abaft  the  engine-room  respectively  and  between  the  pro- 
tective deck  and  the  inner  bottom,  we  have  what  are  known  as  ti« 
upper  and  lower  platfornns,  which  carry  etoree  and  aminunitioii. 
Bet^'een   the   inner  bottom   and   the  outeide  plating  there  are  the 
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double  bottoms.  All  the  poiuts  marked  W.T.  on  the  drawing  con- 
cern watertight  bulkheads. 

Fig.  33  represents  a  vertical  cross-section  from  the  same  type 
of  ship  ae  the  preceding,  through  the  boiler-roomS]  the  decks  shown 
in  this  figure  are  the  fiame  as  thopc  shown  in  Fig.  38.  In  the  boiler- 
room,  to  the  left  of  tht-  reader,  may  be  seen  the  terminal  of  one  of 
the  large  ventilating  shaftB,  of  the  uaual  form,  ending  a  little  below 
the  plflne  of  the  deck  above  and  quite  a  little  above  the  heads  of  the 
men.  The  lid  shown  in  the  figure  attached  to  its  lower  end  ia  to  be 
cIoBed  in  case  forced  draft  is  desired.  When  this  lid  ia  closed,  the 
air  is  driven  by  the  adjoining  fan  in  a  direction  at  right  angles  to 
the  long  axis,  of  the  ehaft^  and  thence  down  into  the  boiler-room 
toward  the  furnaces,  where  it  ts  intended  to  increase  the  combustion 
of  fuel  and  the  production  of  ateam.  Tho  pressure  which  this  forced 
draft  arrangement  ia  able  to  produce  iR  said  to  be  equal  to  IV2  ouncee. 
On  the  right  Bide  of  the  sketch  the  ventilating  terminal  is  ahown  to 
have  a  different  arrangement.  Here,  the  air  ie  purposely  shown  to  be 
carried  down  much  further  and^  moreover,  conducted  to  the  sides  of 
the  room  before  being  released  from  the  main  shaft.  The  figure 
waa  intended  to  show  a  Battened  and  perforated  iron  casing  applied 
against  the  bulkhead  through  which  the  air  was  made  to  enter.  This 
arrangement  is  proposed  as  an  improvement  from  the  hygienic  stand- 
point, on  the  following  grounds:  In  the  first  place,  it  is  very  desir- 
able  to  keep  the  cold  air  from  pouring  down  upon  the  beads  of  the 
atokers  and  firemen,  steeped  in  perspirfltion ;  and.  in  the  second  place, 
the  arrangement  will  give  the  admitted  air  a  chance  to  do  more  ven- 
tilating work  before  it  can  make  itB  escape  through  the  centrally  lo- 
cated pshauet  pipe.  In  its  passage  from  the  sides  of  the  room  to  the 
center  it  passes  the  breathing  zone  of  the  men  at  work,  nnd  this  fur- 
nishes them  with  the  necessary  oxygen  before  escaping.  The  deeper 
down  the  cool,  imprisoned  air  is  carried  in  case  of  a  hot  room,  the 
greater  the  distance  which  it  will  have  to  make  while  it  becomes  hot 
and  risee,  and  the  greater  also  its  ventilating  work  will  be  before  it 
can  escape  again- 

Beneath  thp  boiler-room  flioor  the  figure  shows  some  of  the  drains. 
On  the  extreme  right  may  be  seen  the  large  main  drain,  nearest  the 
middle  line,  where  the  bilge  is  locsted,  there  are  the  two  independent 
bilge  suclioQ-pipes-  The  secondary  drains,  as  well  as  the  double- 
bottom  floor  and  drain-pipes,  may  also  be  seen.  Fig.  33  represents  one 
Bide  of  a  vertical  section  through  the  ship,  where  the  engine-rooms  are; 
the  points  shown  in  this  figure  are  the  same  as  those  shown  in  the  pre- 
ceding. 


THE  smp. 


317 


The  amouEt  of  cubic  air-apace  for  the  IWijig  quarters  of  the 
crew,  though  still  stingily  deiitt  out  on  board  niauy  of  the  modern 
warahipSj  may  pi;rhups  hn  rG^'anled  rs  all  that  can  be  expected  under 
the  present  etrenuous  circutustancee.  Witli  n  cruw  of  from  six  to 
eight  hundred  men  on  a  battleehip,  with  the  constantly  increasing 
number  of  otKcerH  required  on  board,  and  the  ever-increasing  addi- 
tions in  new  apparatus  and  uiQchinery  from  year  to  year,  the  con- 
structor of  Buch  a  ship  hiia  indeed  a  large  contract  on  hand,  if  lie  is 
to  furnish  quarters  for  all,  that  are  to  be  satisfactory  from  all  [winta 
of  view.  From  the  point  of  view  of  sanitation,  of  course,  if  any  one 
thing  is  more  imjiortant  tlian  another,  that  thing  ii  pure  air.  FO'F 
DO  one  can  stndj  thoroughly  the  history  of  sanitation  in  sliips^  its 
gradual  and  slow  development  in  connection  with  life  at  eea  and  in 
ships,  without  coming  to  the  conclusion  that  human  overcrowding  or 
its  equivalent,  bad  air,  has  been,  the  most  constant  and  erer-present 
factor  in  contributing  to  render  such  a  life  unhealthful.  Paradoxical 
as  it  nuiy  aeera,  it  is  nevertheless  a  fact  recorded  in  history,  that  men 
in  ahipa,  at  work  below  decks,  have  suffocated  from  want  of  air,  while  a 
gale  of  wind  was  blowing  outside.  The  recognition  by  ship-builders 
and  of  all  maritime  nations  of  the  present  day,  of  the  fact  that  a  cer- 
tain minimum  amount  of  cubic  air-apace  should  be  allowed  every  living 
man  on  board  and  that  an  eflicient  ventilation,  besides,  is  to  be  main- 
tained, may,  therefore,  with  excellent  reasons,  be  regarded  as  a  sifi^ia] 
Tictory  over  the  conditions  of  the  past  ond  as  the  most  important 
achievement  of  modem  marine  sanitntinn. 

Although  there  are  no  laws  in  existence  in  any  navy  with  regard 
to  the  cubic  air-space  to  be  allowed  per  man  on  board  a  warship,  such 
as  are  to  be  found  for  merchant  vessels  and  to  which  the  naval  con- 
Btructor  or  commander  is  absolutely  obliged  to  conform,  the  necea- 
aity  for  some  deHnite  allowance  is,  neverthele^,  eg  urgent,  that  it 
practically  always  forms  one  of  the  important  factors  in  the  calcula- 
tions in  the  deeigna  for  every  new  veseel.  The  result,  of  cour&e. 
ae  might  be  expected,  is  not  a  uniform  one,  varying  with  the  indi- 
vidual ideas  of  the  designer,  all  the  way  from  3  to  5  cubic  meters, 
or  from  'TO  to  l'i'5  cubic  feet. 

Some  very  interesting,  as  well  as  instructive,  Mlculalions  as  re- 
gards the  allowance  of  Cubic  air-space  on  board  wnrahips  have  been 
furnished  ub  by  Dr,  C.  M,  Belli,  of  the  Royal  Italian  Navy,  quite 
recently.  Belli,  in  his  hygienic  report  nn  the  second-class  battleship 
Varese,  has  calculated  with  great  exactness,  as  well  as  judjjnient.  the 
actually    available    air-Rpace    per    man    under    different    conditions. 
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Making  due  allowance  for  the  tianiber  of  men  occiipying  the  different 
Bleepjog  qrcarters,  and  daluctiug  the  aiimljcr  tbnt  i&  always  expected 
to  be  on  duty  in  other  parts  of  the  ship  under  tlie  Dsual  routine  in 
force,  and  whicli  tatior  varies  in  accordance  with  the  whereabouts  of 
tlie  vessel  whether  m  port  or  at  sea,  he  arrives,  at  the  ooucluBiona 
ehown  in  tlie  succeeiling  tnble: — 


\ 

Table  XLVITI. 

Slt^fiag  Quirton 

II 

ill 

ill 

h 

&' 

5| 

Onn-decb,  torwanl    .  . 

''       "      aiiiidab]|i  .  , 
Bertli  deck,  forwanl ,  , 

"         '*       Binid&hip  . 
"        "      aft   ...  . 

auo 

20 

so 

900 
Ifil 
234 

6.66 
6.20 

^.05 
9.00 

4.6a 

873 

6.50 

10.60 

11.30 

5.80 

13.33 

10-40 

16.10 

IB.OB 

fi.36 

Although  the  above  euleuktioQB  ahow  a  most  generous  proTiaiou 
of  air-space  and  Bpeake  well  for  the  Bunitary  provisions  made  in  the 
Italian  Navy,  calculations  on  the  same  principles  as  those  made  by 
Dr.  Belli  on  other  warships  would  no  doubt  reveal  the  fact  that  the 
actually  available  brealhing  space  for  the  men  ia  greater  than  tlio  cal- 
culated air-epace  is.  Notwithstanding,  however,  this  deduction,  it  is 
alflo  a  matter  of  exact  calculation  that  the  available  breathing-space 
on  some  of  our  own  vesaela  docs  not  come  up  to  one-half  of  the  al- 
lowance shown  in  the  above  table  as  exiating  on  the  Vareee, 

2.  Cleanlineis.— -Our  conception  of  the  tenn  "cleanlinMg"  in 
gaiersl  varies  quite  considerably  at  the  present  time  from  what  it 
vas  in  prebacterial  tim&a.  While,  for  instance,  not  many  years  ago, 
the  surgeon  wgs  quite  coQlid«nt  that  his  hands  were  clean  when  he 
had  BCrubted  them  in  poap  and  water,  continued  inquiry  and  investi- 
gation have  convinceil  him  since  then  that  absolute  cleanliness  of  the 
hande  ia  practically  unattainable.  The  methods  employed  for  pro- 
ducing absolute  cleanlinese  of  persons  and  things  are  so  complex 
and  require  so  much  profeasional  knowledge  that  they  will  probably 
always  remain  in  the  poseeeeion  of  the  professional  few  and  never  be 
mastered  by  the  lay  masaes. 

Not  long  8igo,  a  ship,  for  instance,  was  considered  quite  clean 
when  its  decks  were  soaked  in  salt  water,  its  atmosphere  saturated 
with  moisture,  and  a  smell  of  turpentine  and  pnint  permeated  the 
living  spaces.    After  an  expensive  experience  of  many  years,  we  have 


found  out  that  a  wot  ship  is  not  necessarily  a  clean  ship;  thut  ilanip- 
nesa  on  board  a  ship  is,  imiceil,  one  of  the  conditions  favoring  bac- 
terial growth  and  the  perpetumtion  of  epidemics.  Still,  it  would  not 
be  liard  lo  (ind  a  di?ck  oflicpr,  even  at  t!ie  presLnt  Any,  on  a  modern 
fillip,  who  would  not  express  great  astrtniihnient  if  told  that  his  clean- 
looking  ship  was  nuvertlieteas  in  a  ilaugerensly  unsanitaTy  condition. 
Much  misBioaary  work  is  yt.'t  rwjuired  to  generalize  the  knowledge  of 
the  prijicipk^s  of  ordiDury  cIcaDliness. 

The  problom  of  cleaning  the  decks  of  a  s.hip  is  nearing  its  solu- 
tion on  those  vessels  in  which  linoleum  has  been  used  for  deck  cover- 
ing. Here,  the  daily  detujre  with  suit  water  has  eeaeed  to  he  neees- 
sai^'.  and  a  moint  wiping  is  both  sufficient  and  elTec-tual  in  producing 
the  ordinary  state  ot  cleanlinesa.  The  atmosphere  between  decks 
has  become  much  drier  ?ince  this  change  occurred.  But,  unfortu- 
nately, there  is  Biiill  a  considerable  number  of  oflicerB  in  the  sen-ice 
who  cannot  get  away  from  thu  antiquated  system  of  giving  the  ship 
under  their  commantl  a  daily  "ducking."  and  the  sanitarian,  there- 
fore, finds  it  still  neoessflrj'  soJuettmeB  to  remonstrnte. 

That  the  old  fight  for  dry  decks  was  really  founded  on  good  and 
Buffieieut  grounds  has  f*cen  abundantly  ehown  by  the  morbidity 
8latistic&.  Friede],  fjuoted  by  Plamert,  compared  the  morbidity  be- 
tween two  English  ehips,  the  Cfnitirio  and  the  Conqueror.  On  board 
tlie  former  none  but  dry  Uoly-stoning  was  practiced,  while  on  the 
latter  the  decks  were  scrubbed  after  the  usual  manner,  by  a  daily 
wetting  with  plenty  of  salt  water  and  a  more  thorough  weekly  one. 
The  morbidity  records  on  the  two  vopsela  were  as  shown  in  the  suc- 
ceeding table: — 

Table  XLIX. 


DlM^Mfif 


Fevere ,     . 

Pneumonia  ...... 

Catarrh  or  reapiiftbory  frrgftfiS 

Sore  tbrmt 

DjrietJttrv     ...... 

Bkia  ilfB>;<aaa»    .    .    ,    .    . 

Btimuiary    .     . 


Caolur 0 


4 

a 

132 

189 


3B» 


C«iDqD«nr 


99 

33 

198 

17& 

10 

257 


T76 


The  medical  officer,  while  rarely  consulted  with  regard  to  the 
general  method  of  keeping  the  ship  clean,  is  often  asked  for  tiugges- 
tiona  when  the  bilge  is  to  be  cleaned.  On  this  subject  he  should, 
therefore,  be  able  to  give  expert  advice.    The  method  of  treating  the 
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bilge,  in  most  rases,  oonsists  in  a  combination  of  the  proeepa  of  cleans- 
ing witli  salt  water  with  some  process  of  disinfection. 

In  dealing  witli  tliQ  bilge,  it  is  by  no  means  an  indifferent  matter 
whether  tde  contents  of  tiie  bilge  are  pumped  out  into  the  sea-water 
before  being  dieinfected.  or  whether  their  diBiafection  is  to  be  ef- 
fected first.  The  bilge-room  may  contain  infectious  germs  which  it 
is  nut  Bafe  to  paae  on  into  the  watera  in  which  the  ship  lies  at  anchor. 
Then  again,  the  mixing  of  the  disinfectant  with  the  bilge-water, 
having  to  be  done  very  thoroughly  and  m  that  all  parts  of  tlie  bilge 
will  be  brought  into  intimate  contact  with  it,  it  will  make  consider- 
able diiTcrence  in  the  result  and  the  method  to  be  employed  whether 
the  ship  is  under  way  or  whether  she  lies  quietly  at  anchor.  When  in 
motion  all  parts  of  the  bllge^room  will  naturally  be  deluged  with  the 
disinfecting  fluid ;  when  at  anchor,  an  artificial  circulation  of  the  dis- 
infectant must  be  started  with  purapa  and  pipes.  The  fluid  from  the 
moat  dependent  portion  of  the  bilge,  uGUfilly  aft,  must  be  pumped 
forward,  whence  it  runa  aft  again  by  simple  gravity,  and  thus  circu- 
lates through  the  entire  bil^e  epace. 

In  the  e.\pcrimentB  of  Koch  and  Gaffke  on  the  Freya  and  Ht/iine, 
the  disiufecting  fluid  was  first  mixed  with  the  bilgu-water  aitd.  the 
ship  lying  quietly  at  anchor,  the  mixture  was  pumped  from  aft  forward, 
thus  causing  it  to  circulate  and  become  tlioroughly  mixed.  After  tliia 
disinfected  bilge-wuter  had  been  pumped  out,  enough  disinfecting 
Suid  was  put  into  the  bilge-room  to  make  it  ri^e  to  the  same  level 
occupied  by  the  bilge-water  previously  diBinfectcd  and  pumped  out. 

The  results  obtained  by  Koch  and  Gaffke  are  summed  up  in  the 
following  conclusions:  (1)  With  corrosive  sublimate  the  most  resist- 
ing  baeilli  may  be  destroyed;  (2)  corrosive  Buhlimiite  must  be  added 
to  the  hilge-water  in  sufficient  quantity  to  produce  the  reaction  of  mer- 
curic salt;  (3)  the  mixing  muat  he  thorough;  (4)  the  disinfection 
may  be  regarded  as  accomplished  after  an  eKponure  of  18  hours;  (5) 
after  tlie  bilge-room  has  been  rinsed  out  four  times,  the  amount  of 
mercury  remaining  behind  is  bo  small  that  it  is  harmless.  The 
strength  of  the  solution  to  he  employed  is  7 : 3-11000  and  salt  water  is 
the  usual  solvent.  After  the  dieinfection  the  bilge-rwjm  is  dried  and 
its  floor  and  aides  covered  with  minium  paint.  In  the  German 
service  the  bilge  is  cleaned  in  this  manner  once  in  two  weeks. 

3.  DUinfcctioTi. — The  naval  surgeon  is  rarely  called  upon  to  au- 
perintend  the  disinfection  of  an  entire  ship.  This  is  usually  done  at 
quarantine  atQlions,  where  the  nece-isary  applinncea  nnd  machinery 
will  be  found  in  constant  rcadtncsa.  with,  a  trained  personnel  to  run 
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them.  There  arej  however,  many  minor  die) nfect ions  to  be  done  on 
board  every  ship  which  the  ship's  emgeon  must  Ije  prepared  to  eie- 
cuite,  and  which,  to  do  them  wellj  require,  neverthelesu,  a  perfect 
knowledge  of  the  art  of  disinfection  and  its  practical  applicationa  in 
all  the  various  hram-hea  on  his  part. 

While  in  civil  life  we  may  make  o  theoretical  distinction  hetween 
Banitary  science  and  hygiene,  or  hetween  a  mere  sanitarian  (whose 
duty  it  is  to  prevent)  and  the  hygjenist  or,  in  this  case,  the  profea- 
Bional  tlisinfector  (whose  Guty  it  i'S  to  rieinovG  the  infection  after  it 
has  invaded  a  ship),  the  naval  surgeon  must  be  both  and  cannot  well 
afford  to  draw  a  strict  line  hetween  these  two  functions  if  he  is  to  do 
his  full  duty  hy  hia  coinitiand.  Besides,  the  whereabmits  of  war 
YMsei&  are  not  always  convenient  to  the  regular  disinfecting  stations. 

A  vesselj  especially  a  war  vesael,  is  rarely  so  badly  infected  as 
to  need  a  disinfection  throughout.  There  ia  no  more  reason  for  fumi- 
gating the  liold  of  any  vessel  because  a  ease  of  raeas^^  has  appeared 
in  the  eubin  or  the  steerage,  than  there  is  for  disinfecting  the  base- 
ment of  a  tenement  on  account  of  the  appearance  of  a  case  in  one 
of  the  upper  stories  of  the  building.  In  a  wooden  vessel  or  iron  mer- 
chant ship,  with  free  communications  between  the  various  compart- 
ments, the  danger  of  spreading  any  contagion  throughout  all  parts  of 
the  ship  18,  of  course,  very  great,  but  on  a  battleship,  for  instance, 
with  its  two  hundred  separate  compartments,  (hie  danger  ie  consider- 
ably less  apparent. 

Of  the  utmost  itnportaPce,  however,  is  it  to  choose  the  proper 
method  in  special  caeee.  In  this  respect,  the  naval  Burgeon  finds 
himself  frc<juGntly  in  a  difficult  position  because  of  being"  obliged  to 
devise  both  the  means  and  the  apparatus  in  order  to  gain  hia  ends. 
He  will  then  realize  that  nothing  short  of  a  thorough  preliminary 
training-  in  the  principles  and  practice  of  the  art  can  ever  help  him 
out  of  the  difficulty. 

Sometimes.  Uie  composition  of  the  vessel  to  be  diainfected  will 
determine  the  choice  of  tlie  method.  A  wooden  vessel,  for  example, 
requires  a  most  thorough  mechanical  cleansing  and  a  longer  exposure 
to  germicidal  agents  than  an  iron  one,  in  order  to  insure  penetration 
and  thorough  disinfection,  on  account  of  the  spongy  nature  of  the 
wood,  as  compared  with  the  smooth  surfaces  of  imn  plates. 

It  ie  sometimes  of  as  milch  irnp^jrtatjce  to  know  what  to  disin- 
fect as  how  to  do  it.  Thus,  the  cargo  of  a  vessel  h  rarely  infected 
except  in  case  of  plague,  where  the  rats  carry  the  infection  into  the 
deepest  parts  of  the  ships  and  bilges.     The  rata  nmst  be  thoroughly 
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destroyed,  and  after  their  destruction  so  hantlled  that  tlie  iafection 
cannot  spread  from  the  cadavers.  In  t!ie  disinfection  of  living  spaces 
it  should  always  be  remembered  that  metii!  and  all  bright  work  arc 
rui:)ed  by  tmljjhur  and  bichlnrfdc  and  that,  tberefoic,  the  use  of  for- 
maldehyde and  carbolic  acid  must  be  resorti-d  to  instead.  In  neing 
fteam  it  must  hv  kept  in  mind  tliat  lenther  find  furs  are  ruined  by  it. 
When  water-tanl^a  are  susjiected  of  liarboring  the  larVEe  of  mosquitoes 
and  the  ship  happens  to  be  In  salt  water,  the  water  may  aalely  be 
pumped  out,  heeaupt  the  larvic,  neither  of  anophelea  unr  uf  stegO'm;yia. 
ever  develop  in  Bait  «ater.  Wlitn,  however,  the  phip  is  in  aweet 
water  petroleum  should  he  first  eiiiployed.  In  cape  the  water-tanks 
are  infeclefl  with  ihe  {:erms  of  cliolf-ra,  typhoid,  nr  dy^^'Ciitery,  ttic 
water  in  them  fliiouhl  in  nil  caaps  be  thoroughly  ilifiinfecttd  or  boiled 
by  steam.  A  vessel  known  to  be  infected  with  yellow  fever  filiould 
ii'ways  be  given  a  preliminary  funiigation  with  pulphitr  or  pyrethriim 
powder,  before  being  iri«peited,  in  order  to  ritlier  kill  or  benumb  the 
inTectcd  insects  and  thus  protect  the  inspectors. 

On  the  brnadiest  general  priociplcs,  while  steam  and  form  aldehyde 
must  be  considered  tlie  beat  agents  lor  the  dieinfection  of  be<hling  and 
clothing,  as  well  as  living  fipacea,  there  are  a  number  of  infectious 
diseasee  that  require  special  trciilincnt  and  consideration.  Thus,  dur- 
ing epidemics  of  cholera  special  vigilance  must  he  kept  upon  the 
water  supply  and  the  pipe  conneetionB;  in  case  of  plague,  it  is  to  rats 
Hint  WO  luui^t  pay  spi'ci»d  attention;  in  yellow  fever,  certain  ppecies 
of  niosquitoee  must  be  defltroyed;  in  case  of  the  exanthema,  bedding, 
clothing,  and  the  patient's  skin  must  ri^ceive  the  lion's  share  of  our 
efforts.  Tn  all  cases  alike,  tlie  nhip's  decks  must  be  disinfected,  eince 
Belli  has  shown  in  an  experimental  study  that  the  ordinary  methods 
of  Bcrubhing  with  either  Bait  water  or  lye,  as  is  commonly  done,  does 
not  expedite  the  disappearance  of  infertfous  germia. 

The  nufst  imx^ortant  disinfecting  agents  that  fhould  be  kept  on 
hand  aboard  every  sea-going  ve^el  are  sulphur,  steam,  formaldehyde, 
lime,  bichloride  of  niercorj\  and.  of  late,  coke  must  be  addc<3  to  the 
list.  Sii^yhnr,  for  R>me  time  in  disrepute,  on  account  of  its  lack  of 
penetrating  power  and  ita  failure  to  kill  spore-bearing  germs,  has  re- 
cently regained  part  of  ita  lost  prestige,  since  it  hecame  known  that 
it  kills  mosquitoes  and  other  disease-bearing  animal  paraFitca.  The 
beet  method  for  ships*  use  is  the  iron-pot  method.  The  sulphur  if 
usually  used  in  lumps  that  are  Pnturated  with  alcohol  and  then  lit. 
Five  pounds  of  Hulphwr  for  enih  IfMlfl  cubic  feet  of  nir-t^paoe  pro- 
duce a  5  per  cent  gas,  which  \&  suflicient  to  kill  all  non-spo re-bearing 
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organisms  within  aixteen  liours.  Care  slinuld  be  taken  that  the  nrtiulcs 
to  be  treated  by  this  method  are  not  too  drv. 

Steam  is  perlinps  the  most  widely  iiaeii  disinfecting  agent,  ils 
we'll  83  the  most  valuable  of  any  used  on  board  ships.  Stcain-pipes 
may  be  found  conveniently  l&cated  in  almost  nny  part  of  a  ship,  and 
can  be  tapped  for  a  supply  of  steam.  In  caee  no  regular  atoam  dia- 
infecting  apparatos  is  at  hand,  snch  an  apparatus  may  be  extemporized 
and  made  out  of  a  vinegar  or  wine  barrel  or  some  iron  water-tank. 
Streaming  stoain  has  the-  same  powt^r  as  boiHng  water,  and  an  exposure 
of  half  an  hour  is  gt-neraily  sulfii-ient  to  kill  verv  resisting  epores. 
It  may,  therefore,  saiely  be  used  and  depended  upon  for  destroying 
the  infectinuB  agents  of  any  '>f  the  commuiiieable  dieeasee.  It  should 
be  remembered  that  steam  shrinks  woolons  and  injures  &ilki3,  it  ruJna 
leather,  fur,  Bkins  of  all  kinds  also  rubber  shoes,  maekintoshefi,  and 
other  articles  of  impure  rubber. 

Farmaldehyde. — A  gm  is,  of  course,  the  Ideal  form  of  a  dieinfect- 
ant,  and  formaldeliyde  comefl,  perhaps,  nearer  to  Jhat  ideal  than  any 
other  gas,  in  flpite  of  the  fact  thiit  it  haa  some  verj'  decided  limitations, 
not  the  least  of  which  is  its  lack  of  penetrating  power.  Soluliona, 
unless  immersion  can  be  maintained  for  a  long  enough  tinii?  without 
injury  to  the  material,  are  not  so  valuable.  Several  years  ago,  von 
Eeniarch  devised  a  method  by  means  of  which  it  wm  thought  possible 
to  eiiniujate  the  fihortcomings  of  both  etfam  and  formaldeliyde.  The 
method  aimed  at  a  combination  of  steam  and  formaldehyde  in  a 
chamber  in  which  the  air  was  rarified  nt  the  snme  time.  By  adding 
the  vapor  of  formaldehyde  to  steam  it  was  hoped  that  steam  might  be 
used  at  a  lower  temperature  than  100°  C,  and  thus  its  injurious  ef- 
fects on  aome  of  the  fabrics  be  eHminated.  By  causing  a  partial 
vacuum  in  the  disinfecting  chamber  it  was  Imped  that  tiie  penetrat- 
ing effect  of  formaldehyde  could  he  materially  increased.  Kister  and 
Trautmann.  in  some  recent  experiraents  wilh  von  Esmarch'a  method, 
made  with  the  object  of  testing  ita  applicability  on  a  large  acale,  ob- 
tained results  that  were  not  quite  as  promising  as  they  had  been  led  to 
MpeCt.  Although  the  combination  of  steam  with  a  S  per  cent,  atmos- 
phere of  formaldehyde  gave  evidence  of  increast'd  disinfecting  power, 
it  wae  noted  that  the  mixture,  at  a  temperature  of  75"  C.  and  under 
a  reduction  of  the  pressure  equal  to  520  millimetrea.  failed  to  kill 
all  the  spores  and  did  not  uniformly  penetrate  all  parts  of  the  chnni- 
bers.  The  method,  however,  seems;  promising,  and  Its  further  perfec- 
tion will  he  only  a  matter  of  ttme. 

Formaldehyde  occurs  in  the  market  in  several  forms.    The  40  per 
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cent,  solution  is  known  as  formalinj  and  this  is  aometimeB  used  for 
the  generation  of  the  gaB  in  a  special  generator.  Ten  ounces  of  this 
fluid  are  considered  quite  fiulEcient  Tor  etieh  1000  cubic  feetof  alr-spat-e. 
Sometiioes  tlie  gaa  is  developed  directly  from  wood  alcoWol.  Wlien  the 
vapor  of  wood  alcohol  is  paeaed  over  incandescent  platinum,  the  alco- 
hol ie  reduced  to  an  aldt'hyde.  By  the  use  of  the  Knhn  iurup  three 
piuta  of  wood  alcohol  may  be  reduced  in  two  hours,  and  tlie  amount 
of  guB  thus  produced  is  said  to  be  sufficient  for  the  disinfection  of 
1000  cubic  feet  of  space.  For  the  purpose  of  disinfecting  clothing' 
in  a  Irimk,  which  often  needs  to  be  done  when  offii'ers  return  frum 
leave  of  abaeoce  and  report  iofeetious  diBcaacB  in  their  families,  not 
less  than  50  cubic  centimetrea  of  formalin  for  each  cubic  foot  ^)f 
epace  ia  required.  (RoBcnau.)  Mail  matter  is.  ordinarily  dialnfected 
by  clipping  tlie  corners  off  the  enveiopea  and  introducing  a  few  drops 
of  formalin  with  an  cye-dropper,  and  Beveral  drops  are  also  put 
on  the  outside  cover  and  the  whole  shut  up  in  a  tight  box,  which 
is  then  placed  in  a  warm  room  for  aii  hours.  The  boi:  ahould 
be  opened  out  of  doore.  Formalin  is  also  a  convenicat  disinfect- 
ant for  urine,  e-tcreta,  and  sputum,  hecause  of  its  poseeeaing  the 
property  of  combining  with  the  albuminoiiB  matters  wUhoiit  causing 
their  coagulation.  On  account  of  its  nontoxic  propertie-s  it  is,  more- 
over, often  employed  in  the  disinfection  of  fnod-piodycts.  Large 
quantities  of  bulbs,  roots,  nuts,  fruits,  and  similar  articles,  coming 
from  infected  diGtriots,  are  treated  by  immersion  into  a  5  per  cent. 
solution  of  forniffllin  without  harm.  Bulbs  so  treated  keep  from 
rotting  for  a  long  time. 

Lime, — Milk  of  liraej  which  is  slaked  lime  mixed  with  about  four 
times  its  volume  of  water,  is  one  of  the  most  useful  diBinfeclanta 
for  excreta  and  privy-vaults.  Chlorinated  lime,  in  the  United  Stat« 
Army  officially  pre8cribe<l  in  the  form  of  a  4  per  cent,  solution  for 
ufle  in  tho  disinfection  of  the  excreta  from  the  sick,  combines  the  effect 
of  both  lime  and  chlorine.  When  uswl  for  ahipe'  holds  or  rooms,  IVo 
pounds  of  ft  mi:ted  with  G  ounces  of  slrong  sulphuric  acid  are  BUpposed 
to  be  sufficient  to  produce  the  purification  of  1000  cubic  feel  of  space. 
As  is  the  ease  willi  snljihurnus  acid,  chlorine  gas  acta  more  energetically 
in  the  preaence  of  moiBturc. 

Mercuric  Chloride. — One  of  the  most  popular  of  the  disinfect- 
anta  is  mercuric  chloride.  A  solution  of  1:1000  will  surely  kill  all 
spore-benring  orgnnisms  at  ordinary  tenipertiture  within  half  un  hour. 
Articles  of  clothing  may  be  thoroughly  disinfected  by  jmmeraion  into 
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a.  solution  of  f":  2000  for  two  hours ;  a  solution  of  1 :  15,000  inhibita 
both  fermeuUtioa  and  put  ref  act  ion. 

Carbon  Monojt'de. — In  Ciirbon  monoxide  we  poBsesB  one  of  the 
most  efficient  gSBcs  Sot  the  deatniction  of  rate  in  ships.  Xocht  aud 
Giemsu  jiave  receutl^v  devised  an  in^cTiious  apparatus  in  wklch  the  gas 
is  producai]  by  tlie  incomplete  combustion  of  coke.  Part  of  the  heat 
produced  by  the  coiiibustion  is  used  to  furaisih  the  steam  necessary 
for  running  a  waler-pump  and  ventilator.  The  gases  TesTiltiiig  from 
tbe  c<imbuBtion  of  coke  are  lieavily  charged  with  carbon  dioxide,  the 
presBure  of  «-hich  prevents  them  from  forming  an  explosive  compound 
when  mixed  with  air.  This  protective  action  of  C0„  is  secured  when  the 
latter  reaches  an  amount  equnl  to  twice  that  of  the  carbon  monoxide 
content.  As  determined  by  the  apparatus  of  Oraat,  the  composition 
of  the  gasotiitB  mixtore  produced  in  tbe  genprator  te  CO,  4.95  por 
Cent.;  COj,  IS  pet  cent.;  and  N.,  77-05  per  cent,  bj  volume.  Four 
hundred  and  five  cubic  metres  of  the  gae  can  be  proH^uced  in  one  hour. 
Tlie  giis  lias  a  specific  gravity  of  3085.  Before  beginning  tlie  disin- 
fection tile  men  must  leave  the  ship.  In  order  to  kill  all  the  rats  in 
a  ship,  it  Bufficea  to  generate  an  amount  of  gas  which  efjuala  one-half 
to  three-quarters  the  capacity  of  the  Bhip.  Tlie  prnceea  of  disin- 
fection being  over,  all  that  is  necessary,  in  order  to  get  rid  of  the  gas^ 
is  to  start  the  ventilators  and  open  the  hatches.  This  may  he  done 
after  an  expnsitre  of  fix  hours. 

Mice  ore  used  for  testing  the  atmosphere  for  CO.  Theae  ani- 
mals, which  are  very  peneitive  to  CO,  mu^t  be  found  alive  after  a  two- 
hours'  residence  in  any  compartment,  before  (h.e  ship  is  pronounced 
safe  for  re-occupancy.  The  method  is  not  only  reliable  and  thorough^ 
but  also  quite  inexpensive. 

THE    NAVY    RATION. 

While  it  cannot  be  expected,  in  the  limited  apace  allotted  to  this 
Article,  that  we  enter  at  all  into  the  specifil  physiology  of  nutrition 
or  into  the  chemistry  of  footl-stulTs.  it  is,  on  the  other  band,  uriavnid-. 
able  and  neccsf^ary  to  touch  upon  those  of  the  leading  principles  and 
methods  according  to  which  the  nutritive  values,  of  those  of  the  food- 
substances  that  are  in  common  use  on  board  9ea-go{ng  vessels,  and 
included  in  the  navy  ration,  are  ordinarily  deifermined. 

In  the  ordinary  walkf  nf  life  n  man  chnoscd  not  only  what  article* 
lie  eats,  but  nlao  how  much  nf  tbcFc  lie  thinks  he  needs,  and  the  free 
play  of  his  instincts  generally  leads  him  to  aelect  from  a  bill-of-fare 
the  diet  best  odapt&d  for  his  maintenance.     In  naval  and  military 
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organi^sitiofts  tbie  tree  choice  nr  eeketion  ae  regflrds^  man's  diet  is 
greatly  limiteJ,  inasrimdi  a»  the  latter  18  provided  for  him  by  sonic 
one  else.  Hesce  it  will  readily  be  Been  how  very  important  it  is  that 
this  provided  diet  should  answer  in  all  respects  to  the  full  require- 
mtiDte  of  Ihi?  average  working  man. 

The  diet-liet  made  out  on  buard  ship  ought  to  differ,  tlierefore, 
from  an  ofdinary  biil-of-fiirip,  in  givinfr,  upnn  fareful  examination,  tlic 
results  diaraiteriaiiig  a  perrectly  constructed  and  in  every  reepet-t 
complete  meat.  The  meals  for  the  day,  to  be  called  perfect,  maal 
shmv  that  they  coatain  in  proteidf,  fjits,  and  carboliydrate?8  not  only 
the  proper  amounts^  but  also  tlie  right  relative  pm.portions  of  each. 
When  the  examiDAtion  9bow8  that  thia  is  the  case,  then  our  list  of 
articles  ceaseg  to  bo  ft  tnete  ^ 'bill -of- fare"  and  hecoines  a  "ration," 
inteudod  to  me<?t  all  the  required  needs  of  the  ti'H'infll,  working  human 
organism  for  a  period  of  twenty-four  hours.  Since  the  distribulioti  of 
the  different  articles  of  food-stiiffB,  rm  board  ship,  at  any  rate,  is  left 
to  the  coiuniigsary  yeonian,  a  man  not  generally  in  possession  of  the 
knowledge  required  to  perfo'im  that  duty  according  to  the  best  prm- 
eiplea  of  the  physiology  of  nutrition,  and  since,  niorenvcr,  the  inQu- 
enee  of  the  continuous  faulty  distribution  of  food-stuffs  upon  the 
larger  number  of  men  must  prove  disastrona  in  the  long  run.  it  be- 
hooves the  sanitary  officer  to  keep  an  eye  on  the  diet  of  hie  men  nnd 
correct  any  mistake  made  in  this  respect.  He  ahoiild.  therefore,  be 
familiar  with  the  methods  employed  to  determine  the  food  values  of 
any  diet,  aa  well  as  know  when  a  diet  is  complete  in  all  respectfi,  and 
when  it  ie  not. 

The  food  value  of  any  edible  Bubstanco  is  generally  expressed 
by  the  number  of  calories  or  heat  unit*  which  one  gram  or  any  other 
tIeBnite  quantity  of  it  will  develop  when  completpty  burned  in  a 
calorimeter.  The  amount  of  heat  that  is  developed  during  the  com- 
bustion, for  instance,  of  one  gram  of  a  substance  in  a  calorimelvr  is 
Mflctly  the  same  that  is  produced  when  one  gram  of  the  same  *ub- 
stftncB  is  completely  oxidized  wJtbin  the  body.  In  a  living  organism 
about  !iO  per  cent,  of  this  value  can  be  put  nut  in  the  form  of  me- 
ebnniea!  work,  while  the  remainder  passes  off  in  the  form  of  heat. 
We  know,  thanka  to  the  resenrchefl  of  Voit,  that  an  average  adult 
lalmrer  performing  liia  daily  work  putB  nut  in  meehanieal  work  and 
bent  the  <'(|uivalent  of  nhoiit  ,"{(1(10  culnriea.  Tn  order,  thererore.  that 
the  man  pIuiII  not  lose  his  wei^dit.  his  daily  dirt  must  he  aueh  as  to 
balani'e  his  Iobs  aud  hiive  a  combined  cnloiie  value  of  at  loaH  IIOOO 
unitfl.    If  we  furthermore  fake  into  cnlculation  that  about  400  of  these 
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UtR,  ut  loftst,  must  Colin;  from  prateide,  500  fmm  fats,  and  the  re- 

Bslndler  from  carliohydralcB,  ive  have  the  nioat  neceasary  data   fnr 

the  calculation  of  the  aiau'a  diet.    Thanke  to  the  labors  of  Voit  and 

Rubner  and  tlieir  numerous  pupile,  these  determinations  have  been 

greatly  simplified  in  recent  years. 

Outeide  cocditiang,  personal  nnd  racial  habits,  climate,  age,  and 
&ex  may  alter  the  relative  propoi'tinny  of  proteirls-,  fats,  and  carbo- 
hydrates in  a  certain  diet ;  but  the  iibove  proportionB  iiiiist  stand  as 
answering  to  the  averagG  requirements  of  an  adult  workingman  in 
a  temperate  climate.  In  calculating  the  dietary  value  of  a  ration  we 
must  also  allfiw  for  an  unavoidahle  lose  in  the  preparation  of  the  differ- 
ent parts  of  it.  In  meats  a  losa  of  20  per  cent  nf  the  raw  material  is 
generally  allowed  for  bones;  in  salted  herring.  37  per  rent.:  in  pickled 
herring,  29  per  cent.  Potatoes  boiled  and  then  peeled  lose  7  per  cent. 
Potato^  peeled  raw  lose  '30  per  cent.  In  the  case  of  eg^s  1*^  p^f  cent. 
in  weight  is  deducted  for  the  Hhells,  etc.  Another  Boiiree  of  loss  from 
the  gross  weights  ie  in  the  different  degrees  of  digestibility  of  foods, 
for  which  allowance  must  also  be  made.  As  A  general  rule,  animal 
foods  are  much  more  completely  digested  than  foods  of  vegetable 
origin.  Rubner  has  shown  that  the  proteids  from  meat  and  milk  dis- 
appear almost  entirely,  while  those  fr«m  bread,  and  especially  vege- 
tablea,  reapjiear  in  the  feces  in  considerable  proportions. 

A  simple  and  approximately  accurate  method  for  calculating  the 
nutritive  value  of  a  diet  has  recently  heen  published  by  Sohiimburg. 
He  makes  a  elipht  difference  in  the  food  value  between  animal  and 
vegetable  prnteidp,  giving  the  former  a  value  of  3. .5  and  the  latter  a 
value  of  ;[.l.  The  fats  have  a  value  of  8.S  and  the  carbohydrates  one 
of  3.7.  Given,  then^  the  various  eonatituenta  of  a  diet,  expressed  in 
proteida.  fata,  and  carbohydrateR,  (heir  weight  ptated  in  grammes, 
multiplied  by  their  resjjective  vnUiea,  ihe  sevenil  amounts  added  to- 
gether would  give  a  sum  corresponding  to  the  total  food  value  of  A 
diet  in  numbers  of  calories  or  niilrient  units.  Remembering  that  s 
BUfUcaent  diet  for  an  adnlt  workinguian  must  have  at  lejist  2000 
nutrient  units,  and  that  the  proF>ort;on  of  protcids,  fats,  carbohydreitea, 
and  salt?  in  a  complete  diet  sbfiuld  he  as  150.  100.  500,  and  35.  we 
ahould  have  an  easy  and  sitiiple  method  of  ascertaining  and  eon- 
trolling  the  dietary  vahie  of  nny  meal. 

It  is  on  these  principfi'.=i.  »nd  with  the  aid  of  tlie  nwual  tables  of 
the  frxHl  viilues  of  the  diircrcril  articles  entering  into  Mie  composition 
of  a  diet  to  be  found  in  every  work  on  physiologv  or  hvgiene,  that 
the  following  diet  table  of  the  new  naval  ration  ha«  been  worked  o«t. 
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A  reduction  of  about  25  per  cent,  of  the  (]uantity  of  every  article 
in  the  table,  with  the  esct-ption  of  the  usual  quantities  of  bread,  but- 
ter, coffee,  milk,  and  sugar,  was  made  for  certain  necessary  sad  un- 
avuidikble  wdst^  wliich  ot'eLirs  ia  tlieir  preparation.  In  calculating  th« 
food  values  of  the  customary  quantitiL*  of  bread,  bulterj  coffee,  iwilk, 
and  sugar  which  are  served  out  at  every  meal,  thig  value  of  coffee  as  a 
food  was  disregarded.  It  may  be  added  that  the  coffee  is  replaced, 
especially  for  supper,  by  cocoa  or  tea. 


Table  L. 
I^ri  talte  p'lyarrd  frvm  one  wHJt's  aHowanee  of  the  una  VnUtd  Staffs  naad  ntttcn. 

SUNDAY. 


W«lgbt 

Jii 

CraoiB 

Coatente  In 

GlUDI 

In  Nofrient  Units 

Pood  AHowod 

PravolD 

Fall 

CAfbohT- 

P»telii 

F»U 

C«ibohj< 
dnlaa 

Sam. 

BreAfutr 

las 
M 

S2.S 

IS.  8 

2.0 

111.  a 

B8.a 

1017 
S5.I 

1T,« 
174.S 

244.1 

KM.] 

Has 

Pork....... ....: 

Hrm^  butler.  bIo.  ■■ 

IS.  8 

19.B 

1T0.7 

ISS.6 

17,V1 
S6A.9 

fflila 

859S 

.Sum 

s».e 

S7«.a 

l,4S3.a 

Dinner: 

360 

170 

73.2 
11.4 

S3.4 

Jtfi.9 

293.7 

in.7 

SSS.1 

637, B 

PetBto«i,  muibeil, .. . 

SU-S 

ni.» 

Bread,  butler,  etc, ... 

ue 

U.S 

1-0.7 

52.6 

17fi,l 

e^s 

fU».3 

Sam. 

sao 

4U.S 

1  a.4 

1,935.0 

Supper: 

ST.S 

C2.0 

19.9 

W.1 

.e 
t'i.t 

4S7.C 
17S.1 

W3.8 

Jrllj- 

1TQ.7 

63LI 

133  A 

Brend,  liutter,  etd,... 

859.S 

Snm.... ............ 

,......, 

........ 

119.4 

fiS2.T 

i.Me,» 

TDt*l  putrlent  uDlti  In  diy'i  ntlco,  4,G15. 

MONDAY. 


Bm'kfMt  : 

60 

U.B 
17.1 

•LO 
U6.B 

ia.» 

ff  .3 

i:ix7 

VLB 
fiZ.S 

811,2 

1103.41 

175.1 

rj3.i 

itn,8 

1M71 

Bru,d,  iiiitUr,  stc. ... 

nL7 

SSB.3 

... . 

»B.4 

1.414.1 

1,388.8 

. 

Die  ben 
B«er,  routed 

3CT 

IMI 

'"mi" 

fOS 

1H.C 

7.i 

It 

JD.B 

.7 

64.1 
170.? 
74.  A 

2>n.« 

UT.l 
S2.A 

901.fl 

ir.'s.i 

0.2 

S48.l> 
1,286.1 

1  1M.5 

Brvkd,  bnllfr,  eee 

PMaloAB. ......     .... 

■04,1 

480.0 

lilLVO 

l.B&Lt 

Siiiipcf  1 

wo 

«4 

11-7 

.4 

le-B 

LI. 

111_3 
i™.7 

140,1 

12 

aH.4 

4S12 
1S.I 
17,\1 

mis 

Pudding— 

.tT4  9 

Snti,  bun«^*|e..,. 

3S4.4 

614,1 

1,477.6 

S,BB3.t 
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Table  L—[OyntinMtl.) 

IHel  table pr^red  from  one  vvrk's  ailmmnoe  of  the  nae  VnUei  Sleta 
naval  ration. 

TUESDAY. 


Welgbt 

in 
Qruna 

Contcuta  In  Oraini 

111  Nutrient  TJdIU 

Fwd  Allowed 

Pnielii 

Fata 

Pnrtcln 

Fau 

Sum. 

Breakbil: 
HUh— 

Hmb 

UO 
MS 
4lt 

2T-S 

G.B 

.8 

16.  S 

(12.(1 
.7 
,1 

i».y 

M.S 

4BT.7 

fi,I 

.a 

17M 

jiea.8 

FuUircH^q 

BTMtd,  butter,  eU,... 

TLi 

ijo.: 

IJ.O 

291. » 
■An 

SH.3 

3717 

KB.  7 

SUB 

1,73&.S 

DUmtri 

S»IBI>— 

K 

K 
W 

IL9 

.9 

l&H 

L4 

.1 

U.1 

87.9 

32A,5 

IB 

13L8 
S97-0 

.9 

isaa 

M.1.4 
917.  S 

Ptckln        

.    2.0 

7.4 

leo 

Bread,  butLor,  ato.... 

UB 

170,7 

52.6 

17M 

OILS 

'm.a 

£UDt^,.,,  ,^.,  .,,,,.. 



342.8 

BSB.3 

803.1 

i.vm.'i 

8npper  : 
SWw— 

HO 
M 
IB 

4S 
lt-0 

0.8 

T.B 

.3 
40.1 

ia.s 

LI 

.9 
11.3 

AL6 

19.9 

11.9 

ei.fy 

n.o 

•U.S 

1D.« 

7.9 
107.* 

4.ini 

176.1 

44.0 
347.9 

TS.6 

319.x 

Butter 

107,4 

a.* 

,6 

140D 

UL9 

ies.2 

I  cjoidw::::::::::': 

69a.  3 

BrHd]  tyutot,  tie...  - 

270.  T 

fiSLS 

H9.S 

23S,i 

TM.3 

1,0^41 

1I07A.B 

Tola]  nutrJenliialla  lu  dij'a  nllaD,  fi.BSl. 


WEDNESDAY. 


SfMUMi 

UO 
«0 

4B.a 

l2l.i 

£8 

ma 

88.3 

3A.« 
174.1 

838:3 

488  T 

W3-* 

Bmi&l  i)utW,  "t.- — 

]*» 

Ufl 

174.7 

83.6 

1!8,1 

BBt« 

SM.J 

SU.7 

»3.» 

«S7.9 

i.s7n.* 

Ha.OBagei(Fru3lir(iFl). 

22.1 
BOO 

270 

sa.4 

8,0 
AS 
3.S 
l&H 

MO 

'.I 

.4 

IS^S 

ta.O 

■na 

»7.S 
170.7 

ItV.P 
24. 8 

10.8 
1D.S 

791.0 

4.4 

11 

178,1 

'"mi* " 

81.0 
13K.0 

VIB.9 

)IL6 

UGS 

1S2.8 

,    Bntd,  tMtttaT,  big.  , . , 

8^.8 

■'fiUM 

SH.S 

SMLI 

»U.9 

1,179.3 

Siipiiar : 

no 

45 

10 

4JS 

110 

0.V 

lit.4 

.5 
110 

8.4 
.1 

u.? 

LO 

90.7 

4ie.o 

1.4 

ni 

.8 

amo 

no.! 

sia4 

S.7 

8I8.B 

149  S 

7:t  1 

1.0 
170,7 

15 

Ba.7 

IU.S 

1.4 
SiLs 

It  7 

fiffad   Ijtittrr,  eic.  -. . 

868,7 
8S9  3 

3U,A 

•3>.a 

»A«.l 

l,»04.d 

Total  nutrliMil  unltB  In  daj'j.  ratloni,  fi,Bfl9.1 


330 


TEXT  BOOK  OF  HYGIENE. 


Table  L.— fOm/iiiwrd.} 

DiH  tnitf  prepared  from  (ne  aeek'a  aJIoKanee  of  tAe  mh  United  Slata 
navtd  mfwn. 

THtTRSDAY. 


Welglit 

In 
U-nm 

C*in 

^oU-ln  Grain* 

Id  KnUlMt  Unite 

rood  AUoaad 

ProWin 

FbU 

dialo* 

Protaln 

Fata 

Oubehy- 

drataa 

flan. 

Breahfut ; 

etpw— 

n 
ifl 

0,3 
.4 

11.S 

.3 

ifl.i 

140,0 
IT.fl 

IS 
1.5 
.1.0 

m.i 

4.4 
LT 

13JS.1 

HAS 

111 

IT 

ma 

69fLl 

170.7 

m.3 
2LT 

lis 

4.T 

BnnO,  buit«r  eM. .,. 

9S9.t 

SUEll  .-T    .  ,  ,      ±,  ,m±  , 

lU.f 

«U.4 

in.  7 

1,71».7 

J^DMvr: 

360 

no  ■ 

wo 

LH 

1,7 
9,3 

1S.8 

-1 

.3 

.4 

U.9 



19r>o 

8.S 
ION 

Bi.e 

829.8 

,s 
3.0 

1T5.1 

4*7 
13a« 

tstt 

1.015,6 

in.7 

ILO 
87,J 
170.7 

4«.J 

«JI 

uxa 

hnmd,  butt«r,  •!« 

■».s 



1 

1,102.  > 

84».« 

i.i3a.i 

^K^. 

no 
n 

M 

7.1 

4.0 

A 

1.1 

il.fi 

BB.4 

1S.3 
1} 

9.S 

Ell 

Sl».< 

asxs 

b^          .  ^  ..  .. 

n  s 

PlATorlns  Pilrurt. ..  ^ 

77,1 

2B5.S 

2M.S 

BnC  furn^,  c   Id  .. , 
&r«ail,  tpu liar,  eta 

US 

me 

as.4 

170.J 

T3.» 
S3.A 

sii.a 

175,1 

"ffl-L*" 
1,284.* 

HS.0 

sn.a 

970.* 

iM*,a 

l,tt».4 

ToUl  BnlrienlunlU  In  daj'i  nUoit,  &,BOB, 


FEIDAT. 


Bnukbat ; 

21 

ti.e 

AS 

.1 

14,11 

.s 

V».9  ' 

M.I 

.a 

Sl.fl 

4Sl-« 
4.4 

17fi.l 

OLl 

(47.$ 

Po(>toei 

60.3 

170.7 

ULt 

T.4 

UA  I 

Braad,  butter,  etc 

7.7 
KI9.X 

Sam 

ISS-fl 

M7.IJ 

lil.l 
4.0 
31.3 

no.] 

i.«n.o 

IHnnai : 

MutliiB,  FOMHrt.  ..... 

HO 

IkO 
lit 

a7J,4 
<l.O 

7.J 
11.8 

6UJ 

ii.a 

U.8 
.7 

21! 

111.3 

.1 

74.5 

170.7 

R44.0 

M.1 

11B.S 

6.1 

179.1 

7B.5 

»«7.« 

.1 

K7.S 

asLs 

1.&I7.9 

VM1,S 

Bread,  bntwr,  «!«.... 

LOLl 
9SM 

i,Les.c 

«n.i 

>,m.i 

Sanptw. 

370 
IKI 

B7.J 
.T 

34.a 

«».3 
1.4 

6i.t 

»ts 

mi" 

SAlT 

Biaa<l,  buUar,  pu 

7.1 
1TU.7 

1  .0 
tSI»A 

ff— 

av4.f 

4Ta.a 

es«.4 

l,lU.fi 

. 

TeUlmnriMilnnllaln  dsjr'a  ration,  6, iM.S. 


THE  NAVY  RATION. 


3di 


Table  L.— (Oinridtwrf.) 

Dift  tabit  prepared  from  one  intele'i  alhwantc  of  Iht  nets  United  Btatti 
iHTtnl  rat  ion. 


BATiranAY. 
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..        .. 

SM.fl 

9W.T 

1,893.4 

Our  table  ia  intended  to  show  the  food  valueB,  expressed  in  pro- 
teids,  fats,  and  carboli  yd  rates,  that  are  contained  in  (he  ditrerent  arti- 
cles of  food  actually  served  out  to  tlie  nien  during  a  week  on  board 
the  U.  S,  S.  I'rairie.  The  table,  iQcidenlally,  sbowa  many  points  of 
conaiderable  interest  that  are  worthy  of  study;  these  I  need  not  point 
out.  The  c-iirdiDfll  point  brought  out  in  tlie  calcnlation  is  that  the 
avMflgG  daily  number  of  nutrient  units  se^rved  in  the  form  of  food, 
per  man,  amounts  to  5953,  just  twice  the  number  required  by  an 
adult  workinsTiian  of  an  average  weight  of  70  kilos.  Hence  our 
e^xajnination  has  shown  conclusively  that  the  new  ratloQ,  as  handled 
on  board  the  IT.  S.  8.  PrairU,  is  overwhelmingly  in  favor  of  the 
quantitative  Fufficieney  nf  the  snme. 

As  regards  the  relative  proportions  existing  between  proteida, 
fats,  and  carbohydrates,  we  have  seen  that  they  must  accord  with  cer- 
tain perceutflfiie  rcf[uireTneTitl!.  A  properly  ronatrut-led  ration  inust 
contain,  acmrdinfr  In  the  aetcpled  fitandard,  20  per  c<nt.  in  proteids. 
IS'/ii  I>er  Mrt.  in  fata,  and  GV/,„  per  cent,  in  carbohydrates.  The 
following  "iflMe  of  percentagos"  is  intended  lo  eshibil  the  results  of 
an  exaniiuatioa  of  our  ration  in  this  respect: — 
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31.6 
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-!i.S 
+4.6 
'-  .4 
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+28.5 
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+22  5 
+24.5 
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-15.1 
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Fildny. , , .. , 

-aa.1 

—26.3 
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15.3 

3fi.7 

4S.3 

-4,7 

+23.4 

-18.4 

Id  thiE  table  the  various  sums  of  the  nutrient  unit«  in  proteids, 
fata,  and  carbohydrates  for  the  tliree  daily  meals  expressed  in  per- 
centages, ocoufjy  the  first  three  cohimns  and  the  plus  and  minua 
deviations  from  the  required  normal  etandard  the  last  three  columns. 
The  tahle  ehowa  that  the  fata  are  in  excefs  of  the  Btandflrdj  whife  both 
tlie  proteifls  and  carbohydr.ites  show  marked  deficienciea,. 

The  cimchitiion  reachei!!  after  an  e.taminatinn  of  the  diet  table 
given  above  Is  that,  from  the  point  of  view  of  Buflicleney,  the  ration 
esceeda  lie  requirements,  but  apart  from  this  sihowa  certain  limi- 
tatioQB. 

WATER-SUPPLY. 

Altliough  all  naval  vessels  and  nearly  all  the  larger  vessels  of 
the  mercantile  marine  are  at  present  supplied  with  distillers  for  the 
prodiR'tion  of  rlriiddDg- water  from  aea-watcr,  tlipy  cannot  be  said  to 
he  entirely  independent  of  the  water-snp plies  from  natural  aourcea 
on  Bhore.  CircumBtanccs  arise  on  every  vessel,  and  often  at  that, 
under  which  the  water-tanks  are  filled  with  water  from  shore,  and 
naval  sanitarians,  thsri-forc,  rannot  y^t  afford  to  disregard  Ihe  gener;il 
hygiene  of  water-supplies  from  all  sources.  Since,  however,  this  aub- 
ject  is  treated  of  in  anolhef  part  of  this  work,  the  supply  of  drinking- 
water  from  eea-water,  as  usually  done  on  board  abtpa,  wilt  alone  be 
spoken  of  in  this  connection.  • 

On  board  all  of  thi?  veppels  of  the  ITnited  States  Navy  the  so- 
called  United  S(atca  Standard  Evaporator  is  used  (aee  Fig.  35). 
This  evaporator  is  made  of  Pcveral  Hizea.  the  largest  of  which  poB- 
BCBHs  a  prodnctivG  capacity  of  10,000  paflona  of  dietiPed  water  per 
diflTn.    The  general  design  is  jdentital  for  all  sixes.    The  apparatus 
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permit  of  the  tubes  being  retnoveci  (or  aealing  in  their  entirety.  The 
tubes  are  connected  wilh  the  main  boilere,  from  which  Bteam  is  run 
into  tliem,  generally  at  a  pressure  not  exceeding  forty  pounds.  The 
sea-water  intended  for  di&tJlUtion  fills  tliat  purtiun  oi  the  lower  half 
of  the  cylinder  which  is  outaide  the  tubes,  but  not  quite  reaching  the 
upper  level  of  llie  liighest  tubes.  It  is,  indeed,  tlie  intention  that  the 
tubes  ehall  not  be  entirely  inimeraed  in  tlie  salt-wuter,  the  upper  level 
of  which  ia,  on  the  contrary,  maiiitiiined  on  a  level  cuiiBiderably  below 
tliat  of  tlie  tubes.  Tlie  cuetomury  pres&ure  within  tbe  shell  Is  about 
ten  pounds.  By  the  use  of  the  valvea,  the  density  of  the  sea-water  ia 
generally  maintained  at  Vja-  The  tubes  of  the  distiller  are  made  of 
tinned  copper  or  brass;  the  joints  are  soldered. 

Thus  we  sec  that  the  evaporation  of  tho  sea-water  i&  caused  by  the 
heat  imparted  to  it  tlirougli  the  steam  in  the  pipes  which  the  sea- 
water  surrounds.    Tbe  ateaiu  itself  does  not  mix  wilK  the  sea-water. 

The  dialiller  or  condenser  is  a  cylinder,  made  of  brass  oi  iron 
in  various  si^eg,  placed  vertically  and  fitted  with  straight  tubes  for 
circulating  cooling  water,  which  is  made  to  enter  at  tlie  bottom  and 
discharge  at  the  top.  The  steam  to  be  condensed  passes  through  the 
distiller  in  the  inverse  sense. 

On  vessels  which  are  equipped  with  very  large  plants  for  dis- 
tilling water,  the  apparatus  is  arranged  somewhat  difTerently  from  the 
above.  The  work  of  distilling  is  divided  into  two  or  three  stages, 
and  thus  the  working  efficiency  of  the  plant  is  thereliy  correspondingly 
increased.  Under  this  system,  steam  from  the  boilers  is  used  to 
evaporate  the  water  in  the  first  set  of  evaporators;  this  evaiKirated 
Bteam  is  need  to  heat  and  evaporate  the  water  contained  in  the  sec- 
ond set  of  evaporators ;  and  tliia  in  turn,  is  made  to  evaporate  the 
water  contained  in  &  third  set.  The  steam  from  the  last  is  finally 
eondeneed  to  water  in  a  distiller  of  the  above  description.  This  aya- 
tpm  more  than  dnuhles  the  actual  thermal  efficiency  of  the  apparatus, 
but  it  is  not  installed  except  in  very  large  ships,  on  account  of  the 
complications  in  mechanical  fittings  which  it  necessitates. 

The  precautions  usually  obeerved  are  as  follows:  (l)The  plant 
should  be  used  only  when  pure  sea-water  is  available.  (2)  For 
drinking-water,  fhe  apparatus  should  not  be  used  to  ita  full  capacity, 
in  order  to  reduce  priming  or  carrying  of  salt-water  directlv  over 
into  the  distillate,  (S)  Teeta  of  the  complete  plant  1o  he  made  daily 
to  insure  tightness  of  all  the  joints.  (4)  The  water  level  in  the 
evaporators  is  to  he  kept  low.  (5)  When  the  ship  is  under  way  and 
rolling  heavily,  the  plant  must  be  worked  at  its  lowest  capacity.     (B) 
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The  pressure  of  the  cooling  water  in  the  distiller  is  limited  by  de- 
partmental order  to  thirty  pounds,  which  is  to  minimize  the  danger  of 
salt-water  leaking  into  the  distiller.  (7)  Tests  of  the  distillate  are 
to  be  made  every  fifteen  miuutee. 

That  the  water  produced  by  this  evaporator  is  liable  to  contain 
certain  substances  not  expected  to  be  present  in  chemically  pure  dis- 
tilled water  may  be  seen  from  the  adjoining  table,  which  exhibits  the 
results  of  twenty-two  analyses  of  the  water  it  produces,  made  on  the 
TJ.  S.  8.  Prairie. 

Table  LII. 

TabulaUd  St»uU»  of  7Wn^y-Atw  Analgaea  of  Water  DiitUkd  from  Salt 
Water  bg  the  United  State*  Standard  Evaporator. 


V.  a  a.  lYatHt,  Golf  of  Paria, 
Jadout,  1903 
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These  impurities  are  occasioned  by  defects  in  the  water-making 
plant.  The  defects  consist  in  slight  leaks  In  the  coils  of  the  patent 
evaporator,  which  contain  about  forty-eight  conical  steam-joints,  which 
are  apt  to  work  loose  after  long  and  hard  usage.  It  may  be  readily 
seen  that  any  leak  of  boiler  steam  through  any  of  these  joints  must 
carry  into  the  distiller  whatever  impurities  it  contains,  such  as  salts 
of  all  kinds,  rust,  or  grease. 
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The  defuct  can  be  remedied  by  filling  the  coils  of  the  patent 
evaporators  with  steam  from  the  low-pressure  side  of  the  larger  third 
I'vaporntor.  Thu  t-ffwrt  of  this  change  is  to  make  the  evaporating  plant 
one  of  "double  oirect-"  The  eteam  fiom  the  boilera  eutera  the  large 
evaporator-coils  and  evaporalcs  ealt-water.  The  eteam  from  this  evap- 
orator, before  going  to  thth  distiller,  ia  condensed  in  the  coils  of  the 
two  smaller  evaporators,  and  only  pasata  through  the  distilk-r  to  be 
cooled.  Of  course,  any  leak  from  the  steam  side  to  the  water  aid« 
of  the  email  evaporators  involviea  a  alight  I039  of  efficiency,  but  such 
a  leak,  no  maftcr  how  great,  can  no  longer  make  the  di&tilUte  impure. 

Besides  the  impurities  due  to  defects  in  the  central  distilling 
plant,  we  Boni«times  find  that  the  drinking-water  is  contaniinatfd 
from  other  Bourcea.  While  the  water  taken  from  the  distiller  proves 
to  be  pure,  an  analysis  of  the  water  taken  from  any  spigot  may  show 
that  it  is  not  safe  to  drink.  Such  impurities  can  be  due  only  to 
dirty  water-tanks  or  to  faulty  pipe  connections.  Thus,  for  instance, 
it  will  someliincB  happen  that  one  of  the  tanks  is  used  for  other  pur- 
poses than  the  storage  of  the  purest  drinking-water  and,  before  it 
was  cleaned,  drinking-water  from  the  distiller  ia  again  run  into  it- 
Iron  pipes  may  cause  the  water  to  be  contaminated  with  iron  mat, 
and  lead  pipes  mny  contuminate  it  with  amalt  amounte  of  lead.  All 
this  goes  to  show  how  necefeaary  it  is  that  the  water  on  board  ehip 
m«iit  be  analyzed  occasionally,  and  tbst  the  mere  fact  that  the  water 
is  distilled  must  not  be  allowed  to  throw  the  Kmitarian  off  his  guard. 

With  regard  to  the  daily  allowance  of  water  per  mau,  there  are 
no  hard-and-fast  rulea  in  the  navy  according  to  which  tliis  is  regu- 
lated. The  natural  consequence  of  this  ie,  as  might  be  expected,  that 
the  supply  varies  directly  on  hoEird  tbe  different  veasela  with  the 
individual  caprice  or  the  understanding  of  the  offieer  in  command, 
being  dealt  out  liberally  on  some  and  parsimnninualy  on  others. 
"While  there  is.  generally,  enough  drinking  water  allowed,  there  is  in 
all  the  ships  too  much  economy  shown  in  tbe  supply  of  the  men  with 
Bveet  water  for  pur[K>8eB  of  bathing  and  washing  clothes, 

The  result  of  tbia  false  economy  is.  first,  that  the  men  cannot 
keep  their  skins  as  clean  as  they  ought  to;  and,  second,  for  washing 
their  clothe?,  the  men  with  the  cleanest  habits  and  instincts  will 
often  get  sweet  water  from  forbidden  aourcee  and  store  it  away  in 
buckets  whieb  they  hide  in  all  conceivable  plaeee  for  future  use.  until 
they  are  discovered  by  the  inspecting  officer,  whenj  of  course,  they 
not  only  lose  the  water,  but  are  reported  and  punished  fur  the  mis- 
demeanor.   When  it  is  considered,  from  a  sanitary  point  uf  view,  that 
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it  18  economy  (o  In?  lavi>*h  with  tlie  water  supply,  nnd  that  fBpefially 
eailore  ehouKI  be  so  traini'il  that  cleanliness  of  person  must  liiX'onte 
for  titem  a  habit,  it  will  at  once  be  seen  how  pomioious  thi^  pmc- 
tiro  ia- 

Tlie  great  necessity  for  a  proper  care  of  the  Bkin  becnmcB  espe- 
oittlly  apparent  in  the  tropics,  where,  owing-  to  the  increaeed  nctivity 
iif  lUe  eweat-glanila.  akin  eniptioDS  and  cutaneijue  abscuasea  are  of  tlie 
niopt  frequent  occiirrenee.  Such  troubles  not  only  grently  add  to 
the  (ligfomfort  of  the  men,  but  are  the  efficient  couaes  for  numerous 
nnd  frequent  admissioins  to  the  sick-list,  TCBulting  in  a  Jose  to  the 
pprvire  of  a  great  many  working  days.  That  better  facilities  for 
Imtliing,  for  both  officers  and  men,  should  be  provided  ou  board  all 
tlif  eliips  of  the  navy  than  are  at  present  available  is  a  fact  upon  which 
»I1  nfBcors  agreC'.  It  is  the  duty  of  the  Bauitarian  to  do  all  in  hie 
power  and  urge  this  necessity  npon  the  coQBtructore  of  new  vesBela 
whenever  he  can. 

Since  it  is,  of  course,  out  of  the  question  that  a  siifBcient  number 
of  bath-tubs  be  provided  for  a  large  ship's  company,  showcr-bathB 
can  alone  be  considered  for  the  men.  In  eome  of  the  larger  war 
veflsels  of  the  German  navy  places  for  showerB  hare  been  provided 
in  which  fifteen  men  may  receive  a  douche  at  one  time,  bo  that,  accord- 
ing to  the  calculations  of  Nocht,  300  men  may  be  served  in  two  hours' 
"lime,  at  an  average  expenditure  of  1300  gallons  of  water.  Since, 
besides  thia,  l^A  gatlona  is  the  minimum  allowance  of  water  per  man 
and  per  day  for  pnrpoees  other  than  drinking,  we  have  hore  a  basis  for 
calculating  the  total  water-supply  needed  for  twenty-four  hours  and  for 
the  capacity  of  the  distillers  that  are  required  to  furnish  the  same. 

The  first  receiving  ship  in  the  TTnited  States  navy  on  which  tlie 
wash-roomB  and  bath-rooma  for  the  men  have  received  the  attention 
at  all  commensurate  with  their  importance  is  the  recently  converted 
ship  LancnsiPT  at  the  Navy  Yard,  Tjeague  Island,  Pennsylvania. 
This  ship  provides  accommodations  for  730  men.  The  wash-room  is 
on  the  forward  part  of  the  spar  deck,  having  a  cubic  capacity  of  3584 
fwt,  and  conlaine  12  reversible  wash-Hasina,  all  supplied  with  hot  nnd 
cold  water.  The  bath-room  hae  &  cubic  capHclty  of  2040  feet  and 
pfinlains  S  showers,  Bupplied  with  hot  and  co'ld  water,  the  temperature 
nf  which  may  he  regulated.  Thia  very  excellent  arrangement  calls  for 
the  widest  possible  general  application  on  all  sea-going  vessels  of 
the  navy. 

Before  leaving  the  subject  of  the  water-supply,  a  few  worda  must 
be  added  on  the  scuttle-butt  question.     The  scuttle-butt,  so-called, 
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is  an  iron  tank  Ulled  with  'wuter  and  provideii  with  one  or  more 
Bpigote  near  the  boltom  of  it,  from  which  the  men  Uke  their  clrinking- 
water  hy  means  of  a  cup.  This  cup  ia  aiispt'cted  of  being  the  means 
of  the  spread  of  infeclious  disease  on  ahiphoard.  especially  during  Uie 
prevalence  of  epidemica  like  diphtheria,  mumps,  etc.  Nunieroua 
rei-ommcndutionp  have  been  made  to  etiminale  thia  danger^  nue  of 
the  most  recent  ones  being  that  of  Dr.  C.  F.  Stokes,  U.S.N.,  who  sug- 
geated  that  the  cup  be  immerBcd  in  a  solution  of  formaldehyde  of 
1:2500  while  not  in  use.  White  this  practice  would  undouhleidly 
diminish  the  chancea  of  triinBrniasian  of  infection,  it  could  not  be 
said  that  it  would  altogether  prevent  it. 

When  we  cousider  that  the  feeling  ni  thirst  generally  manifests 
itself  in  a  number  of  men  at  the  same  timo,  and  that  often  from 
twenty  to  thirty  men  may  be  observed  standing  in  a  line  and  wail- 
ing their  chances  to  use  the  same  cup,  tlie  paraldehyde  solution  would 
not  get  a  chance  to  act  on  any  infectious  material  left  on  the  cup 
hy  a  previous  drinker  before  the  next  one  came  along.  The  only 
poasible  way  of  preventing  the  transmission  of  infection  by  means  of 
the  cup  IB  to  do  away  with  tlie  cup  altogether,  and  serve  water  through 
a  fountain  so  constructed  that  a  aroall  stream  of  water  may  be 
direeled  into  the  back  part  of  the  mouth  without  the  drinker  having 
a  chance  to  touch  the  little  spout  with  hia  Jipa.  This  might  eaaily 
be  effected  hy  converting  the  scuttle-butt  into  a  cylinder  provided  at 
iniervala  on  its  circumference  with  several  eup-ahaped  dopreasions, 
from  the  bottom  of  each  of  which  a  amall  atream  of  water  is  forced  out 
hy  gravity  and  which  could  be  regulated  by  a  sort  of  spring-lock. 
While  the  rim  of  the  depression  might  touch  the  face  of  the  drinker, 
the  cup-6haped  depreseion  ought  to  be  made  deep  enough  so  that  the 
lips  could  not  touch  the  nipple  of  the  spout.  In  order  to  catch  the 
small  amount  of  water  that  is  spilt  in  the  operation,  a  circular  trough 
connected  with  a  soil-pipe  could  be  placed  Mow  the  fountain. 


VENTILATION, 

Ventilation  may  be  either  natural  or  artificlah  In  natiiTC,  wind- 
currenta  are  created  by  temperature  differcncca.  High  tcmp.Gratnrcs 
over  any  point  on  the  earth's  Burface  cause  the  atmosphere  to  expand 
and,  conaequently.  to  rise;  low  tcmperntureR  have  the  opposite  effect, 
A  current  is  caused,  therefore,  proceeding  from  centres  of  low  towards 
centres  of  high  temperatures.  We  speak  of  ventilation  as  being 
natural,  whenever  air-currents  are  created  hy  atmngpheric  tempera- 
ture differences  alone;    ventilation  becomea  artificial  whenever  these 
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natural  currents  are  aseieted  by  other  physieal  or  mechanical  ngcncies. 

The  ventilation  which  is  constantly  taking  plane  m  our  htiuaea 
and  dwellings  may  be  taken  as  an  example  of  natural  ventilatitm. 
The  pnrous  nature  of  the  bujldiug  materiala,  (he  winds,  the  iliilerenefiB 
tbetweeu  the  temperatures  of  the  ineide  and  out&ide  air,  are  the  effi- 
cient caupes  of  this  ventilation.  In  an  experiment  by  von  Petten- 
kofer  it  was  found  tlmt  in  a  room  of  75  cubic  metres  capacity,  one 
complete  change  of  air  occurred  in  one  hour  through  a  difference  in 
temperature  between  inside  and  outside  of  20°  C.  Under  ordinary 
conditions,  the  cold  nir  will  enter  below  and  the  warmer  air  will 
make  its  escape  from  the  top  of  the  huilding. 

Such  natural  ventilation,  it  will  readily  be  Been,  could  never  be 
expected  to  occur  in  a  ship.  A  ship's  bottom  and  aides  are  practically 
made  both  air-  and  water-  tight.  Hence,  whatever  I'resh  air  is  ex- 
pected to  get  into  a  vessel  must  come  from  the  top  side  and  be  made 
to  find  its  way  to  all  the  various  parte,  below  before  it  can  be  aaid  that 
the  fihip  is  at  all  ventilated.  Since,  moreover,  &  eliip  is  divided  into 
many  separate  compartmeQta  not  In  direct  communication  with  the 
general  ship's  spaces,  the  air  (the  deeper  it  descends  the  warmer  it 
must  get)  will  be  returned  before  it  reaches  the  deepest  parts  of  the 
Bhip;  it  thus  must  happen  that  a  large  portion  of  the  inside  of  a 
ship  will  never  be  ventilated  by  natural  means  at  all.  This  is  also 
the  reason  why  the  air  In  ships  is  always  found  to  be  growing  more 
and  more  contaminated,  the  deeper  dovm  towards  the  bottom  it  ia 
examined.  We  may  now  also  understand  why  it  is  that,  in  order  to 
ventilate  all  ships  effectively,  we  must  resort  to  ventilation  by  arti- 
ficial means. 

Since  the  moat  economical,  thorough,  and  eiEcient  ventilation  is 
that  ventilation  which  aids  the  natural  cuTrents  existing  inside  of  a 
TesAel,  all  artificial  systems  should  be  so  arranged  ss  to  m^t  this 
most  iptporlant  requirement.  In  a  ateflmerj  for  instance,  of  modem 
construction,  such  as  a  cruiser  or  battleship,  with  enonnouB  fires  and 
engine-rooms,  large  steam-pipes,  and  a  number  of  auxiliary  engines 
Bituated.  for  the  most  part,  in  the  middle  of  the  chip's  space  and 
radiating  considerable  amounts  of  heat,  air-currents  from  all  parts  of 
a  vesBe]  would,  under  average  conditions,  move  in  their  direction : 
that  is,  from  the  colder,  Impcr,  and  periph/rnl  portions  toward  the 
marmer,.  higher,  and  ceniral  parts  of  the  comportment?.  AU  supply 
shafts  in  a  ship,  in  accordance  with  this  principle,  should,  therefore, 
be  made  to  reach  as  nearly  ap  possible  tlie  bottom  and  the  moat  periph- 
eral parts  of  any  compartment  to  be  ventilated,  before  being  allowed 
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to  Bet  free  the  impriaoned  air  which  they  brought  down  from  above 
and  which  ia  intended  for  the  veotiUtioa  of  anj  particuhir  compart- 
ment; while  the  outlets  for  the  foul  uir  ehonid,  far  llie  same  reasous. 
be  nearest  iJie  middle  line  find  open  Uush  with  tlie  deck  ceiling.  It 
is  in  this  manner  only  that  any  compartmetit  can  be  moat  efficiently. 
BB  well  aa  most  economically,  veiitilateii 

DifeKnt  Uethods  of  Ventilation,— A  ship  ig  eaid  to  be  ventilated 
either  by  the  vacuum  or  the  plenum  method,  according  aa  the  greater 
motive  power  its  in  the  diat-harge  or  in  the  BuppJy  part  of  the  system. 
The  power  may  he  solely  in  either  one  or  the  other  of  the  two  parts, 
or  it  may  be  ehared  between  them.  Ite  predominanoe  in  the  one  or 
the  other  deterniines  the  ''vacuum"  or  the  "plenum"  character  of 
the  Bystem.     (^^'oridbridpeO 

Vamutti  Method. — This  method  causes  a  current  of  air  in  nn 
enclfiFure  by  a  partial  vacuum  within  it.  Into  such  an  enclosure  thp 
air  then  flows  through  everj-  available  channel,  both  provided  and  ac- 
cidental. From  whatcTor  points,  therefore,  the  pressure  |  may  be 
greater  than  in  the  enclosure  vonlilated  by  the  vacuum  method,  from 
thence  it  will  move  toward  that  eneloeure.  Each  spaee.  therefore,  is 
more  or  lees  at  the  mercy  of  its  surroundings  and  of  conditions  be- 
yond the  control  of  its  occupants.  The  vacuum  method  of  ventila- 
tion on  Bhipboard  puts  the  breather  at  the  point  of  diacharge  of  foul 
air.  and  scnde  into  fhe  living  spaces  sjjecimeiiB  of  air  from  every  part, 
near  or  remote,  whether  filled  with  pure  or  foul  air, 

PIrnum  M eihod.— This  method,  by  putting  each  compartment 
under  slight  pressure,  prevents  loakajie  of  air  from  adjoining  com- 
partments. It  tends  to  accelerate  the  escape  of  foul  air  through 
natural  outlets,  and  gives  the  occupanta  control  over  the  source  and 
the  velocity  of  their  air-supply.  The  method  puts  the  breather  at 
the  point  of  enpply  and,  consequently,  iq  a  position  to  breathe  the 
best  of  air.  tt  is  recniiimended  aa  the  best  by  Tluhner.  Kirchner,  Karl 
Schmidt,  Notter,  Harrington,  "Wood Ij ridge,  and  Munson.  It  will 
supply  a  steady  current  of  freah  air  to  all  the  compartmenta  in  a 
ship  alike,  and  hy  tending  to  produce  even  conditions  of  temperature 
and  pres-iure  it  will  prevent  untoward  currents  and  countercurrents 
between  the  different  enclosures,  in  spite  of  free  communication  eiiat- 
ing  between  them. 

The  ideal  mm  of  nny  ventilating  svBtem,  in  theory  at  least,  would 
be  the  getting  rid  of  fnul  air  in  an  enclosure  and  the  replacing  of 
this  by  frefh  air,  withmit  the  two  becoming  mi;ted.  In  practice, 
hovever,  and  as  nubner  has  long  since  pointed  out,  we  are  obliged 
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to  take  our  atr  for  inspiration  out  of  the  same  reBervoir  into  ivhJch 
we  send  our  expiratory  air.  It  would,  therefore,  seem  irnpo&eible 
for  any  ventilating  syflt(?ni  to  so  sharply  separate  the  good  oir  from 
llie  foul  air  as  to  prevent  the  two  from  becoming  mixed  to  n  certain 
t-'Xtent-  All  artificial  vetitilatioo  must,  accordingly,  proceed  after  the 
maimer  of  A  procesa  of  dilution,  aitd  be  So  arranged  aa  to  keep  the 
eoclose^l  air  from  reachiop  a  cnmposition  Tery  much  different  from 
outside  air.  This  is  more  especially  the  case  on  board  all  shipe.  naval 
OS  well  as  mercantile!,  nnder  just  such  coaditiims  wlien  ventilalion 
comcB  into  play  mopt  beneficiently,  namely,  during  maneuvrea  and  in 
bod  weather.  It  is,  consequently^  far  more  important  to  provide  meana 
for  an  almmJant  supply  of  trvnh  nir  in  tlie  ventilating  of  ships  than 
it  ia  to  provide  those  for  getting  rid  of  foul  air.  The  more  general 
intrmluictJon  of  Ihe  plenum  system  in  B]ii[»3'  ventilalion  ia.  therefore, 
most  desirablej  as  well  as  in  the  most  perfect  keeping  with  the  re- 
<]uiremenla. 

Since  the  details  of  abip  ventilation  and  the  principles  of  the 
examination  of  air,  as  well  ae  tlie  sources  of  its  contamioation,  have 
been  very  recently  discuesed  by  Peyer  and  Plumert,  we  may  conclude 
this  chapter  by  giving  a  dcecripti'in  of  the  type  plana  for  the  ventila- 
tion of  pome  of  our  newest  d-ceigns  of  battlcphips. 

But  before  giving  this  description,  mention  niuGt.  be  made  of  an 
important  diacovory  aa  rL'gnrcIs  the  eoinpoBition  oT  tlie  air  encIoBcd  in 
the  double  bottoms,  by  Dr.  C.  M.  Belli.  It  had  been  known  for  a 
long  time  that  the  air  in  these  places  became  after  a  time  so  bad  that 
it  wns  dangprods  to  enter  them,  without  testing  the  air  first  by  means 
of  a  candle,  and  whenever  that  went  out  the  air  in  them  waa  renewed 
with  a  portable  ventilator.  It  waa  always  believed  that  the  cause  of 
the  asphyxia  was  an  accnmuktion  of  CO^  in  tbese  placea. 

Belli,  on  the  contrary,  found,  by  a  nmnber  of  eudiometrie  analyses 
(if  specimens  of  air  collected  from  these  double  bottoms,  that  while 
the  CO;,  was  present  in  the  proportion  of  1-4  per  cent.,  the  oxygen 
had  decreased  from  20  to  3  per  cent.  Hence  it  would  seem  that  all 
previous  ca&es  of  asphyxia  reported  as  occurring  in  the  double  bnt- 
toms  were  due  to  a  vnnt  of  oxygrn  rntber  than  to  the  presence  of  too 
much  rO„.  Further  experimcnta  tihowcd  that  the  oxygen  was  indeed 
absorbed  by  the  linseed  nil  and  minium,  a  mixture  with  which  the 
iron  Bides  and  hnttoms  of  these  rompnrtments  are  thickly  coated.  Tt 
would  not  he  Burprifiing  if  it  ahouhl  be  found,  on  further  experi- 
mentation, that  a  want  of  oxypcn  more  than  the  accumulation  of  CO, 
was,  after  all,  the  real  cau«e  of  the  jnanfferahle  condition  of  the 
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atmosphere  of  places  in  ships  other  tlian  the  double  bottnmB.  Jix- 
perimental  inrjuiries  alone  can  eatablieb  the  truth  of  this  suppoBitioD. 

The  Yentilatinif  Syatem  of  the  Idaho  and  Mississippi. — The 
Idaho  and  ^fississjppi  are  eister  ships  and  clasailied  aa  (irat-clasB  sea- 
going and  coast-line  battleships.  Their  length  and  breadlh,  at  load 
wftter-line,  are  375  and  77  feet  Tespectively.  The  displacement  is 
13,U00  tons.  They  have  a  bridge  d^-lc,  upper  declr,  main  deck^  berth 
or  protective  deck,  and  6a.  upper  and  lower  platform.  They  will  each 
carry  &  complement  of  not  leas  than  721)  officers  and  roen. 

According  to  the  deeigiis  of  these  vi'ssels,  it  is  the  intention  to 
provide  artificial  ventilation  for  all  quartere.  living  Bpat'ca,  passages, 
etore-rooma,  and  inagnzines  below  the  main  deck,  ns  well  aa  for  the 
air-spaces  over  (he  boiler-  and  engine-  rooms  and  around  magazim^sj 
for  the  water-closeta  and  similar  enctUiBiireB  above  the  main  dct'k  and 
for  turrets.  The  bull-ventilating  nrran^ements  for  these  vcsacls  were 
designed  in  accordauipe  with  what  are  considered  ihe  latest  approved 
methods,  the  efficiency  of  which  was  demonatratod  by  numerous  e\- 
pprimentB.  The  system  has  been  so  gulxlivided  as  to  render  unneocs- 
■aaty  the  piercing  of  any  of  the  principal  water-tight  bnlkbeada  with 
the  ducts  except  where  shown  in  the  type  plans  (Figs.  Slj,  37,  and  38). 

These  veasek,  having  a  ayetem  of  hatches  and  skylights  f>pening 
through  the  various  decks  in  nearly  vertical  lines,  in  a  number  of  the 
principal  Buldivisions.  it  was  not  considered  necessary  to  install  both 
^'supply"  and  "exhaust"  syptems  for  any  spaces  except  the  dinamo- 
rooras.  The  main  hull  ventilation  will  therefore,  he  fitted  aa  shown 
in  the  type  plans  (see  Figs.  36,  37,  and  38)  wilh  the  single-way  sva- 
lera.  The  water-closetB,  etc.,  on  the  main  deck  will  be  ventilated  on 
the  ^'exhaust"  system  and  the  remaining  compartments,  except  the 
d}Tiamo-ronms,  on  the  "supplv"'  or  "plenum"  aystem  only. 

The  ducts  are  designed  to  pass  the  number  of  cubic  feet  of  air 
per  minute  through  each  terminal  as  may  be  seen  on  the  type  plans 
(see  Figs.  3fi,  37,  and  38),  or  to  equal  the  total  number  of  eubie 
feet  per  minute  for  each  compartment  as  marked  on  the  plans,  with 
the  fane  running  at  a  speed  corresponding  to  1  ounce  pressure  with 
restricted  delivery.  This  will  allow  the  air  to  be  renewed  in  tlie  vari- 
ous spaces  approximately  as  follows: — 

1.  Officers'  quarters  and  crew  space,  berth  deck  outside  of  trans- 
verse armor,  in  about  twelve  minutes,  or  four  timea  in  one  hour. 

2.  Officers'  quarters,  crew  space,  and  genera!  work-simp,  within 
tranfiverae  armor,  in  about  five  minuteB,  or  twelve  times  in  an  hour, 

3.  Water-cloeets  nnd  erew'«  bend  in  abotit  five  minutes. 
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4.  Store-rooms  in  general,  magazines,  and  passages  in  about 
eight  minutes. 

5.  Engine-rooms  and  steering  corapartmentB  in  Sbout  two 
minutes. 

6.  Evaporator-rooms  in  about  two  and  a  half  minutes. 

7.  Air-space  over  boilers  in  about  one  minute. 

8.  Dynamo-rooms  in  about  three-quarters  of  a  minute. 
Twenty-three  fans  are  required  for  the  ventilating  system  of  these 

Tessels,  all  to  be  electrically  driven  and  to  be  located  as  indicated  on 
the  plans  (see  Figs.  36,  37,  and  38). 

Fan  No.  1. — To  exhaust  from  water-closets,  etc.,  on  the  main 
deck  forward  of  bulkhead  No.  15,  and  also  from  sick-bay  water- 
closet  and  contagious  ward. 

Fans  Noa.  2  and  3. — To  exhaust  from  firemen's  wash-rooms, 
evaporator-rooms,  and  passages  on  berth  deck,  between  bulkheads 
351^  and  57.  The  discharges  from  these  fans  to  be  used  for  ventilat- 
ing the  air-spaces  over  boilers. 

Fan  No.  4. — To  exhaust  from  officers'  water-closets  on  main  deck 
between  bulkheads  53^  and  59.  The  discharge  to  be  used  to  assist 
exhaust  from  after  dynamo-room. 

Fans  Nos.  5  and  6. — To  supply  fresh  air  to  officers*  quarters  and 
to  ccfflipartments  above  protective  deck  abaft  bulkhead  57. 

Fans  Nos.  7  and  8. — To  supply  fresh  air  to  magazines  and  store- 
rooms below  protective  deck,  between  bulkheads  Nos.  67^  and  79,  and 
also  to  ammunition  passages  aft  of  frame  48. 

Fan  No.  9. — To  supply  fresh  air  to  sick-bay,  operating  room, 
dispensary,  store-rooms,  and  passages  above  protective  deck  and  for- 
ward of  bulkhead  No.  19 ;  and  also  to  all  compartments  below  pro- 
tective deck  and  forward  of  bulkhead  No.  19,  except  chain  lockers 
and  trimming  tanks. 

Fans  Nos.  10  and  11. — To  supply  fresh  air  to  magazine  and 
store-rooms  below  protective  deck,  between  bulkheads  Noa.  19  and  30. 

Fans  Nos.  12  and  13. — To  supply  fresh  air  to  compartments  on 
berth  deck  between  bulkheads  Nos.  19  and  35V^  and  to  ammunition 
passages  between  frames  30  and  48 ;  also  to  communication  room,  and 
forward  distribution  board-room. 

Fans  Nos.  14  and  15. — To  supply  fresh  air  to  forward  dynamo- 
room. 

Fans  Nos.  16  and  17. — To  exhaust  from  compartment  between 
bulkheads  Nos.  30  and  351/2  on  berth  deck,  the  discharge  to  be  used 
to  assist  exhaust  from  the  forward  dynamo-roora. 
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Fans.  Xos.  la  and  Id. — To  aupply  freeh  air  to  after  dynamo- roam 
und  after  distribution  hoarii-roani. 

Fans  No.  20  am!  2l,^To  supply  fresh  air  to  engine- rnom&. 

Fans  Nos,  22  an'l  33. — To  eujji>ly  fresh  air  to  Bteeripg  com- 
partments and  fitore-rooms  on  upper  platft^rm  aft  uf  bulkhead  \o. 
7^;    al&o  to  hold  between  bulkheads  Nos,  73  and  83. 

It  is  the  intention  to  supply  all  these  fans  with  power  Butficient 
to  run  them  continuously,  when  necessary,  at  a  speed  required  to 
produce  IVIj  ounces  prcssuru.  under  eonditions.  of  shop  test,  but  to 
have  such  variation  in  Rpeed  ns  will  permit  them  to  run  under  or- 
dinary eervice  conditions  at  the  speed  required  to  produce  1  ounce 
presaure. 

Tn  designing  the  venlilnting  system  for  these  ship?,  great  care  lias 
been  taken  to  allow  for  the  lona  of  ca]>acity  due  to  fricdonal  nsisl- 
nnoe,  and  special  attention  was  paid  to  the  hetida  in  the  ducts,  none 
of  which  are  to  be  made  with  a  ntdJus  of  tlifoat  snialler  than  the 
t^iameter  of  the  duct.  It  wus  fitutid  by  exjteriment  that  the  Uwa  flue 
to  friction  in  a  twenty-foot  length  of  straight  duct  is  about  10  per 
cent.,  and  that  the  loss  tn  a  ninely-ilegree  bend,  when  profjcrly  con- 
ptnieted,  with  a  rudius  of  tlinmt  not  less  than  the  diameter  of  the 
duct,  IB  about  the  same  amount.  If  the  bends  ore  made  with  a  afaarp 
joint  or  with  a  Bmaller  radius,  the  loea  will  be  greater.  The  dneta 
(ire  to  be  made  smooth  inside  and  free  from  all  internal  projeeting  lips 
and  other  obstructions.  The  branches  and  terminals  will  he  nuidc  to 
leave  the  main  duet  at  an  angle  of  not  more  than  1^  degrees  tn  the 
direction  of  the  air-current  and  be  curved  to  the  desired  direction  l-v 
A  very  easy  bend.  AH  magazine  terminals  will  bo  fitted  with  autom«tic 
ball  attfielinicnt  and  cage,  protected  by  portable  one-half  inch  wire 
uioah  covering  the  Hftme.  McC'reery  or  otbe?  ef^ually  effective  adjust- 
able elbows,  fitted  with  butterSy  dampers,  will  be  ased  for  terminnls 
in  all  quarters,  living  spaces,  and  elsewhere,  aa  shown  in  t\pp  fdim^ 
(Figs,  36,  37,  and  3S).  All  the  openings  of  these  ellwws  are  to  be 
fitted  with  portable  wire  mesh,  not  less  than  one-half  inch.  All  other 
terminals  to  be  stationary  and,  except  those  ending  in  valves,  to  he 
fitted  with  plain  butterfly  dampers  and  portable  iron  ineslu  not  IrSB 
than  one-quarter  inch.  All  terminals  to  be  bell-mouthed  to  twice  their 
area,  where  Gtted  with  wire  meah. 
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Tabulated  Jmfcx  tiy  Arlificinl   VenlHathia   Arrangfrnetita  iif  "Iiiahri"  and 
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No.  10— 

CwpBcitj,  3090  cubic  feet 

No.  11— 
CapBOity^  3ti90  cabio  feet 
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Workshop 

Chief  petty  offtoers'  tioftrtpni 

"           "           ''         waah-rooiii 
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No.  15— 

Cspaoit;,  5320  qnWo  feet 

To  forward  dynwiio-roooi 

* 

io,mo 

EXFAl'BT 
No,  16— Berlh  Deck 
Capacity,  943  cubic  feet 
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Okp^ity,  943  ciiliio  feet 

Crew  spoo6 

B 

1886 

BUPPLV 

No.  18— Berth  deek 

Capnoit;,  5320  cpbiqi  feet 

No.  19— 
CapKity,  SA'iQ  oubio  r«fi 

To  of  tec  ilTnamo-rooRi 

i 

10,610 
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No.  30- 
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No.  21— 
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To  engine-roooia 

3 

31,900 

Supply 

No.  22- 
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No   23— 
Capooll^,  1190  DllbJO  fret 

To  Bt^erini;  fjieai 
^torerooniB 
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9 
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Supply 
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(34(J) 


QUESTIONS  TO  CHAPTER  Xt. 


MARINE  nvaiENE. 

DeSoe  marine  hygiene.  In  what  respectH  does  it  dilTer  from  naval 
lij'^ene!  What  arc  the  causes  of  Ihe  liwrcase  iti  morbitlity  and  murlulity 
in  modern  sliijis  a>i  cuiitmsttd  with  ttiotre  in  the  uld  shipal  What  ia  the  mor- 
tality rate  aicion^  i^cafaring  people  in  recent  tiniest  Nam«  aoiue  i>[  the  most 
pr^vslent  di««K-es. 

On  what  Byetem  is  a  ehlp  drained  1  What,  tn  the  Mparatf  tiincttons  of 
tlkft  niAin,  aecomJary  and  auxiliiiry  drnins,  respGctirely t  How  is  the  bil^ 
rorniedr  Where  in  the  liiJge- room  liXiLtvd  r  What  changrs  in  Uii.'  comstruclion 
('if  Hliips  have  EilTei-'led  Uie  localion  tif  the  bilgn  apace  and  huivT  Iluw  ii)  the 
(wni|iu»itlon  of  th>e  bilge  affected  by  th«ae  >;htin^»!  SVliat  is  a  bilge-wetll' 
Whut  13  a  Macomb  strainer  and  its  object! 

Wtmt  IB  the  chemical  and  haeterio logical  compuaition  of  bilgp-watorT 
How  mnny  distinct  types  of  bilgc-wat^-r  may  he  diatingutnlied  on  board  a 
man-of-war T  What  tire  the  distinguishing  characters  In  each'!  Wliat  are 
the  chances  of  bueterml  inrection  from  infected  bilge-watersl 

What  are  tlie  dilTerent  deckn  on  a  ntorchnnt  nhip  ralletlT  Name  tha 
did'erent  decks  on  a  battle-abipl  What  ia  the  locatio'n  of  the  engine-  and  fire- 
room!  What  and  where  are  ihe  double  bottOhisT  Describe  the  localion  of 
the  men's  qnarters.  What  is  the  usual  cubic  air-space  per  man  allo'n'ed,  (1) 
ou  nK'ft'hnnt  ships,  irnii   (2)   on  ■wBr-iTsseJsT 

Wliat  is  the  effuvl  of  dampness  on  shipboard  on  the  heallh  of  the  men? 
How  ia  the  bitge-room  cleaned  r  Xame  liomc  of  the  spceia)  preeautiuns  to  be 
observed  in  the  disinfoction  of  ships  in  sp^ial  raseA.  p^numeriite  the  moat 
necessary  disinfeetiiig'  agents  on  board,  and  deJine  the  usfs  of  each.  Deacrib« 
in  detail  thp  process  of  Noeht  and  Ctiemsa  tor  the  ev termination  of  rata. 

What  ia  meant  by  the  term  "mtion"'  and  what  is  the  difference  hetweeti 
it  and  an  ordinarj-  "bill-of-fare"!  What  are  the  food  values  per  gram  of 
proteids,  fats,  and  earhohydratca  renpectivelyt  What  are  the  relative  pro 
portions  in  proteids,  fats,  and  carbohydratca  to  which  the  composition  of  a 
eoniplete  meat  should  wrreapondr 

Deecribe  the  U.  S.  standard  evaporator.  What  may  he  the  nources  of 
eoTita  mi  nation  in  the  water  difltilled  by  this  ninehineT  What  are  the  Bub- 
■tnnces  ocCaaionaHy  foutld  in  siJcii  water?  What  ifl  a  reanonable  ailowance 
per  man  and  per  day  on  board  ship!  What  are  the  dunyera  of  t)ie  scuttle- 
butt  cup  and  how  are  they  to  be  preventedl 

Give  on  esample  of  natural  ventilation.  What  ifi  the  ohjcct  of  artifirlal 
ventilation,  and  how  must  it  be  nrmn^ed  to  be  most  effective  ns  well  u 
economicnll  What  ore  the  difTcrent  mptlimla  of  artiHeial  ventilation,  and 
what  does  eaeh  method  dot  Which  of  the  two  ia  Ix'st  adapted  to  adips!  De- 
scribe the  main  features  of  the  ventilating  Bystem  of  the  Idaho  and  itUait- 
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PRISON   HVQIENE. 

Althouoh  the  frightful  mortality  wliich  formerly  Bceiiied  a 
necesaury  accompaniment  of  the  Jife  of  the  coQvict  lias  in  tlie  pa?t 
half-centurj'  markedty  diminiMied,  the  death-rate  amoag  jiriBonere  is 
etJlt  v(!ry  greatly  in  exccsB  of  that  of  persons  of  the  same  age  in  a  state 
of  liberty^ 

The  obaerratinna  and  labora  of  Jshn  Howard,  the  self-sncrificing 
pliUanthropist,  and  of  Elizabeth  Fry,  din^rted  the  attention  of  legislii- 
tora  to  the  necessity  of  reform  in  tlie  conduct  rif  prisons  and  the  treat- 
ment of  prisonem.  As  a  consequence  of  the  labors  of  these  Tefortaerfl, 
the  prinfiplea  of  prison  disciphne  h.ive  bei'n  more  fully  developed 
during  tlie  past  forty  yeaf«  by  students  of  social  science  everywhere, 
and  certain  propositions  have  Ireen.  formulated,  which  govern,  to  a 
greater  or  less  degree,  tegislntion  upon  this  subject.  These  propo- 
sitions are,  briefly,  as  follow: — 

Prisonera  must  be  properly  rlasslfierl  according  to  the  nature 
of  their  crime  and  the  duration  of  imprisonment. 

TIio  two  eexes  must  be  strictly  separated,  and  no  opportunity 
given  for  interiningiing  while  in  the  priaon. 

Female  prisonera  ahould  have  female  attcndtmt3  exclusively. 
Male  watchmen  or  other  attendants  should  not  be  allowed  in  the  fe- 
male departinert  of  a  prison. 

All  prtsonera  must  he  kept  employed  at  some  mantial  labor,  not 
m-cecsariiy  fof  profit,  but  as  an  agency  iu  the  moral  reformation  of 
the  convict. 

Puniebmente  for  infractions  of  discipline  must  not  be  excessive. 

EfEorta  should  be  constantly  made  tending  to  the  reclamation  of 
criminalB  from  their  life  of  sin  and  crime. 

Due  care  must  be  liiken  by  the  State  to  preserve  the  health  and 
life  of  the  prisoner  whom  the  State  has  deprived  of  liberty  and  the 
opportunity  of  taking  care  of  liiniuclf. 

A  i>roper  cla&wificatinn  of  prisonere.  according  to  the  degree  of 
their  criminality,  the  nature  of  the  erime  of  which  1hey  bavip  hcen 
convicted,  or  the  length  of  time  for  whicli  they  have  been  sentenct'd, 
is  now  insisted  upon  by  all  students  of  prison  discipline.  As  this  Bub- 
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jwt  more  nearly  concerns  the  social  or  legal  relationa  of  prisoners 
rather  tlian  their  sanitary  interestSj  it  is  here  paseed  over  with  a  mere 
mention. 

Tlie  Bepjiratioti  o(  the  sc^cb,  necessily  of  fdmalo  atlmdants  On 
prisoners  of  the  same  sex,  employment  of  prisoiiGrp,  and  moral  re- 
foniiation  of  (^riininals  likuwise  b^lotig  «sp$ciallv  to  the  social  aspects 
of  the  question,  and  can  find  no  diecussioa  in  this  place, 

Regarding  the  remaining  propoaition,  however,  that  which  de- 
mands that  the  State  shall  exercise  due  care  over  the  prisoner's  health, 
it  comprises  a  qneation  that  demands  consideration  in  a  text-book  of 
hygiene. 

There  is  now  a  general  concurrence  of  opinion  that  the  State,  in 
depriving  any  person  of  liberty^  lias  no  right  to  siibject  the  individual 
suffering  Buch  deprivation  to  any  danger  of  disease  or  death.  In 
other  words,  the  State  has  no  right  to  abbreviate  the  life  of  the  convict 
sentenced  to  prison.  This  proposition  reqnires  that  the  State  see  to 
it  that  the  prisoner  is  well  fed,  well  clothed,  and  well  hou&ed;  that  he 
nhall  be  well  oared  for  when  sick,  and  that  when  hie  term  of  impriaon- 
ment  expires  he  shall  be  set  at  liberty,  with  only  such  effect  upon  his 
normal  expectation  of  life  aa  would  result  from  the  ordinary  wt'ar 
and  tear  of  life  upon  his  health. 

It  muet  be  confessed,  however,  that  the  State  Ib  very  far  short 
of  attaining  this  object.  The  mortality  of  convicts,  even  in  the  heat- 
regulated  priBODs,  where  especial  attention  is  paid  to  the  sanitary  re- 
quirements of  such  Imildings,  is  three  times  as  great  as  among  work- 
men in  minefl,  confcBsciily  one  of  the  most  dangerous  occupations.  If 
insurance  companies  desired  to  insure  the  Htm  of  prisoners,  the  com- 
panicfl  would  be  obliged,  in  order  to  seciire  themselrea  against  loss, 
to  make  the  premium  equivalent  to  an  advance  in  age  of  twenty 
years.  This  means  that  a  fre«  person  has  ft8  long  e:!tpectstion  of  life 
at  40  yeats  as  a  prisoner  has  at  20,  Attention  is  apain  called  to  the 
fact  that  the  conditiona  in  the  most  favorably  situated  and  liberally 
managed  prisona  only  are  here  considered.  What  the  reeulte  are  is 
other  institutiouF,  less  favorably  coustructed  and  managed,  will  be 
apparent  from  the  following  brief  statement:  Mr.  George  W.  Cable' 
has  shown  that  in  aome  of  the  prisons  in  the  Southern  States,  under 
the  vicious  lease  system,  the  mortality  is  eight  to  ten  tfrncs  greater 
than  in  properly  constructed  and  nianaged  prii^ons  elsewhere.  In 
Louisiana,  for  example,  14  per  cent,  of  all  the  prisoners  died  in  1881 ; 
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and  in  the  oonviet  wood-cutting  camps  of  the  State  of  Texas  oiiie-half 

of  the  average  number  ao  employed  during  I8T9  and  1880  died. 

The  mortality  of  prieoTiera  is  greatest  in  the  second,  third,  and 
fourth  year  of  thoir  con  fine  men  t.  la  Millbank  Prison,  in  Englandj 
the  deiath-rate  per  1000  wag  3.05  in  the  first  year,  3^5.64  in  the  sec- 
ond. 53,3G  m  the  third,  57.13  in  the  fourth,  and  44.17  in  the  fifth 
yeflre  of  iBipriBOnment. 

The  diseaseH  moB't  frequent  among  priaonerB  are  pulmonary 
phthiaia  and  dipeases  of  inanition,  manifeated  by  general  dropey. 
Consumption  furnishes  from  -10  to  &0  per  ceut.  of  all  d'eaths.  When 
prisonerB  are  attacked  by  actite  febrile  or  epidemic  difieases  (emall-pox, 
cholera,  dysentery),  tlie  mortality  is  much  higher  than  among  per- 
sona in  a  state  of  liberty,  This  fatality  is  due  to  an  anemic  or 
caclieetic  condition,  which  has  been  ealled  "the  prison  cachexia," — a 
depraiTment  of  eonetitution  which  yietda  readily  to  the  Juvasion  of 
acute  diseaaeB.  Kecently  a  number  of  model  prisons  have  introduced 
modem  sanatorium  treatment  of  consumptive  prisoners. 

Prisons  should  be  built  upon  a  healthy  site,  be  properly  heat«d 
and  ventilated,  have  an  abundant  watrr-supply,  and  be  supplied  with 
facilities  for  a  prompt  and  thorough  removal  of  sewage.  Baths  and 
lavatories  should  be  conveniently  arranged  in  order  that  thorough 
cteanliuefis  can  be  enforced. 

The  problem  of  feeding  prisoners  requires  careful  study.  The 
food  should  not  only  be  sufficient  in  quantity  and  of  good  quality, 
but  it  should  be  well  cooked,  and  the  bill-of-fare  varied  often  in  order 
to  avoid  creating  a  disgust  by  an  everlasting  samonefiB.  Prisoners 
often  Buffer  from  nausea  and  other  digestive  derangements,  brouglit  on 
fiolely  by  the  monotonous  character  of  the  daily  food. 

In  workBhops  and  sleeping-rooms,  dorraitoriea  or  cellg.  the  cubic 
air-space  allowed  to  each  inmate  should  not  be  loss  than  17  cubic 
tnetrffl,  with  proper  provision  for  ventilation.  The  Use  of  dark  or 
damp  cells  ag  placea  of  confinement  is  a  relic  of  the  barhariBm  in  the 
treatment  of  convicts  again&t  which  John  Howard  raised  his  voice  so 
elTectively  in  the  last  wntury.  An  abundance  of  sun-light  should  be 
admitted  into  every  room  in  which  a  human  being  is  confined. 

An  important  hygienic  measure  is  daily  exercise  in  the  open  air. 
It  should  be  regularly  enforced,  and  its  modes  frequently  varied  in 
order  that  it  may  not  degenerate  into  n  mere  perfiinct'ory  performance. 

Punishment  for  infractions  of  the  prison  dii*eipline  should  he  in- 
flicted without  manifcBtation  of  passion,  and  only  under  the  im- 
mediate direction  of  stime  official  responsible  to  the  State.    It  is  que^ 
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tionable  whether  physical  punishments,  such  as  whipping,  tricing  up 
by  the  thumbs  with  the  toes  just  touching  the  floor,  bucking  and 
gagging,  and  similar  barbarities  should  be  permitted  under  any  con- 
ditions. The  pennission  to  exercise  such  power  is  extremely  liable 
to  be  abused  by  officials.  The  system  of  leasing  out  prisoners  to  pri- 
vate parties  which  prevails  in  some  of  the  southern  United  States 
is  vicious  in  the  extreme,  because  it  places  the  convict  under  the  con- 
trol of  persons  not  responsible  to  the  State,  and,  in  the  majority  of 
instances,  morally  unfitted  to  wield  the  power  of  inflicting  punish- 
ment. 


QUESTIONS  TO  CHAPTER  XII. 

PRISON  HYCIENE. 

How  dofts  the  mortality  of  thoae  who  are  in  priHon  pompare  with  thus* 
of  tli#  mmu  age  who  ore  freel  What  philanthropists  calM  early  attention 
to  tlie  attuseu  o(  prisons  iind  priiivnersl  \Miu,t  fundauieiita  1  prgpoaitioiis  now 
practicully  govern  prison  legialati&nl  Why  muHt  the  Slate  exfreifle  due  earo 
ov*t  the  priioner'a  health  I  What  must  the  State  do  to  attain  this  object! 
Does  it  9U<;L*»ii  in  doing  itf  llbw  doea.  the  excesAive  mortality  compare  with 
that  of  dangerous  ooi!  u  pat  ions  T  How  does  the  expectation  of  life  compare 
with  that  of  thoae  outride  r>f  priwanT  What  is  the  mDrtfliitj'  where  the  lease- 
system  ohtaJnsT  When  h  the  mortality  among  prisoners  greatest?  What 
dise&wa  are  most  frequent  nmong:  prisonerBT  What  is  the  effect  of  acute 
febrile  or  epideraie  diaeao^  upon  priaoncfsf     To  what  is  tliia  due? 

What  prineiples  »hoii1(l  be  observed  in  prison  ronfltructionl  Whitt  points 
should  be  partieularly  obserrcKl  regarding  the  fooil  of  pritwncraT  How  muesli 
air-space  should  be  allottol  to  each  prianner,  whether  in  worknhopa  or  cells  t 
What  pr^autiotiB  should  be  taken  ngtiinst  dimpnees  and  Bb«eTu-e  of  eunligbtl 
What  IB  another  important  mensure  that  should  be  enforced  daily  I  How- 
should  all  punishments  be  inflicted,  and  what  ones  should  be  prohibited! 
What  can  be  said  of  the  lease  ByatemT 
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PERSONAL  HYQIENE- 

All  flflnitary  and  hygienic  precautions  relate  more  or  leas  directly 
to  the  pereon,  but  those  principles  whieli  concern  most  intimately 
the  liabils  anil  body  of  Ihe  incllvidLia],  ratliGC  than  hia  surroundingi 
and  invii'oiiiiH'ni,  art'  conytjnieiitiy  grouped  in  a  class  dobominab^l 
Personal  Hpffirne. 

EXERCISE  AND  TRAINING. 

Exercise  is  the  performance  of  work,  or  overcoming  resistance. 
To  he  effieaciniis  from  a  liygienic  Btan*lpo!iit.  it  mufl  affeiH  not  only 
all  the  voluntary  muscles,  biit;  every  f)ri:jm  ami  tisauc  of  the  body> 

The  healthy  functioBs  of  the  bodily  organs  can  only  be  main- 
tained by  more  or  less  constnnt  use.  A  muicle  or  other  organ  that 
is  Unused  eoon  wastes  away,  or  bwomee  valueless  to  its  prussegsor. 
Oc  the  otlwr  hand,  trained  use  of  the  various  organs  makes  them  more 
effective  for  the  performDnce  of  tht?ir  functions.  Thiia,  by  pmclire, 
the  eye  can  be  trained  to  elinrper  vieion,  tlie  ear  to  distinguish  slight 
shades  of  Bound,  the  voice  to  express  varying  emotions,  th«  tactile 
R-nfie  to  arciirutely  apprwiate  the  moet  niinuie  variations  of  surface 
and  temperalure,  Jiiid  tlie  bund  to  grenter  steadiness  or  the  perform- 
iince  of  difficuU  and  complex  feats.  The  effectiveness  of  other  organs, 
muscles,  or  groups  of  muscles  can  also  be  increased  by  aystematic 
training,  as  is  seen  in  the  athlete  and  jTi'moa^L 

When  a  mueck  contracts,  the  flow  of  blood  through  it  is  in- 
creaaed-  TTence,  contraction  of  a  muscle,  which  consumes  or  con- 
verts storod-up  energy,  at  the  same  time  draws  upon  the  circulation 
for  8  new  supply  of  food-material  to  replace  that  consumed.  The 
activity  of  the  circulation  throug-h  &  muscle  in  action  results  in  in- 
creased nutrition  and  growth  of  the  muscle. 

During  muscular  action  the  activity  of  the  respiratory  process  is 
increased.  A  lar^'tT  ijuantity  of  air  is  taken  into  the  lungs,  more 
oxygen  is  nlisorlicd  by  the  blood,  and  an  increased  elimination  of  car- 
bon dioxide  takes  place.  The  experiments  of  yettenkofer  ajid  Voit 
show  tlint,  while  in  a  state  of  rest  the  average  absorption  of  oxygen 
in  twelve  hours  aiiiounted  to  T0S.9  grammes,  during  work  the  amount 
reached  fl.'»4.5  grammes.     For  the  same  period  the  elimination  of  car- 
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Iwnki  (lioxitle  was:  ilHring  rest,  Sll.fl  grammes;  during  work.  1284.2 

gramiiica. 

Upon  tlio  tirciilfition  inupcnlflr  iP\erLise  likcwiw  exorts  a  mnnifest 
influence.  Tliiu  iiction  of  Itie  ln-jirt  is  incrrnsed  botli  in  force  and  fre- 
rjUGncy,  the  arterieB  dilate,  find  tli«  Iduod  is  sent  coursmg  tlirough  t!ie 
syatem  m-ire  rapidly  tliaa  when  tlie  hody  is  at  rest. 

Cutaneous  transpiration  ie  also  proiunted  by  miiseular  exercise- 
In  this  way  some  of  the  elTete  matters  in  the  BysLem  are  removed,  bviug 
held  in  Bolution  and  carriiKl  llii'oii}ih  the  ekin  in  the  per  piration. 
lielping  out  tlie  kidneys  in  tlie  performance  of  their  function,  and 
saving  them  from  undue  wear  and  tear. 

There  can  be  no  {pu'stinn  Ihiit  fiystpniatic  training  of  the  mus- 
cles has  a  favorable  intluenee  H[mn  health  and  longevity.  Perso^na 
who  are  actively  engaged  in  physical  kbor,  other  things  being  equal, 
ore  healthier,  happier,  and  live  longtr  tlinn  those  whose  oeeupntion 
makes  filight  deniand»  upon  their  muwular  system.  In  default  of 
an  active  occupation  the  latlor  clasa  is  forced,  if  good  health  is  de- 
sired, to  adopt  some  form  of  exercise  which  wilt  call  the  muscles  into 
activity. 

The  principal  methode  of  phyaical  training  are  walking  or 
running,  rowing,  swinniiing.  ont-of-dfKjr  gnmee,  such  as  golf,  tennim, 
foot-ball,  and  base-ball,  and  the  varinuB  in-di>or  gymnastic  eierciece. 
Rapid  walking  or  ninning  is  one  of  the  best  methods  of  physical  exer- 
cise, for.  not  only  are  the  muecles  of  the  legs  and  thighs  developed, 
but  the  capacity  of  the  chest  is  inereased — nae  of  the  principal  objects 
of  physical  training.  By  combining  walking  with  aome  form  of 
in-door  g_\Tnnnstic8,  such  aa  practice  with  dumb-bellfl,  Indian  cIuIib, 
rowing- maeh i  11  cp,  nr  puUify -weights,  nearly  all  the  good  effects  of  the 
most  elaborate  system  of  training  can  he  obtained. 

For  the  gyinnaslic  exerciscB  various  fomifl  of  useful  labor  may 
be  BubBtiluted  with  advantage,  such  as  wood-chopping  or  sawing,  or 
moderate  work  at  any  physical  labor". 

The  scheme  of  stiidica  in  our  public- school  svBtem  should  include 
physical  training  for  both  acxea.  This  is  a  qtieation  not  merely  at 
individual,  but  of  national  importance.  Weak  and  nnlicalthy  chil- 
dren are  not  likely  to  grow  up  into  strong  and  healthy  men  aad 
women  ;  and  the  latter  are  necessary  for  the  perpetnily  of  (he  nation. 
The  time  seems  to  have  arrived  when  physical  education  sbouhl  no 
longer  bo  looked  npon  as  a  whim  of  unpractical  enthuRiaets  and  hobby- 
riders,  but  lis  an  indispensable  element  in  every  school  curricutnm. 

There  ia  a  tendency  among  instructors  in  physical  training  to 
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make  tlic-ir  eysteiits  loo  i.om plicated,  ur  depomleal  upon  expensive  or 
cunibcrsuine  ajijiaratus.  This  is  to  be  deprecated.  All  the  muscles 
of  the  body  can  be  calleil  into  action  by  very  eimple  exerciaeB,  easily 
learned  and  readily  cu-iricd  out. 

An  important  [frelinimary  to  all  raethode  of  trainiiig  is  a  thorough 
phyBical  esmnination  of  the  pupil  by  a  couipctont  pliyaicianj  in  or- 
der to  determine  whether  certnin  exerciaea  are  allowable.  For  ejt- 
ample,  in  all  organic  heart  alTectiona  exercises  of  a  violent  character 
must  be  intenlietecl.  A  boy  or  rrmn  with  valvular  disease  of  the 
heart  cannot  run,  row,  nr  Bwim  with  flafety.  T3ic  orgjin  ia  easily 
overtasked  in  this  cnndiiion  and  lifibk-  to  fail  in  its  function. 

One  of  the  simplest  fltid  best  nictliods  to  cause  the  piipil  to  as- 
sume a  correct  position  of  the  body,  anJ  to  ncquire  ease  and  grace  in 
his  movements,  is  to  teijcb  him  the  "fiLtting-up,"  as  practiced  ia  the 
TJnitecl  States  army.' 

In  walking,  a  free,  swinging  step  should  be  acquired,  with  the 
head  (■rcct.  shoulders  thrown  back,  and  the  chest  well  to  the  front,  the 
whole  body  from  the  hips  upward  inclining  ehghtly  forward.  The 
clothing  should  be  loose  around  the  upper  part  of  the  body^  in  order 
not  to  interfere  with  the  freest  expansion  of  the  chest,  and  to  give  the 
limgs  and  heart  ample  room  for  movemeat.  Even  in-door  gymnastic 
exercises  alone,  when  practiced  under  intelltgent  provision,  will  ac- 
complish very  favorable  results,  as  shown  by  the  following  table: — 

Table  LIV. 

Shotting  Average  State  of  Dfoetopnient  an  Adminian  to  Ogfmtaaium  ;  Average  BtaU 
of  Oroitth  and  Defulopmenl  afltr  Six  Montht'  Prattitiug  7\/>»  UouTt  n  Wetk, 
and  Aetragi  InCt«att  Ifuritig  tfiiit  Time.  [Boiodoin  Colltge  Gymnatiuin,  under 
Dr.  D.  A.  Sargent.  Tieu  Hundred  StudtnCi  from  the  ClauM  of  i87S  td  -IS?7, 
inc^tim.    Aetrafft  Agt,  IS.S  Te'in.  ,' 


HBialit 

Wa&bt 

ClieA  (inrliUeili 
CTieac  ijtontruieai 

Poteanii 

UpTwrBTm  (a«xi.'d| 
a&uuIileTN  iwidtli) 
Kips    ....... 

Tiilaii 

Calf     , 


Oft  AilmldalnfL 


ITD.O  cm. 
•J.7kg. 
WJcm. 

80.6  " 
25.0  •' 
tlA   " 

88.7  " 
78.7  " 
*8.7   " 

SLa  ■■ 


AObf&Ii 
Umitha' 


ITaflcuL 

ai.sks. 

fil.a  rliL 
K.*   •■ 

2fta  - 

as.o  ■' 

aa.8  '■ 


AT«riif;e 
Ixiurtiase. 


OH  cm. 

'i.i  cm. 

1,»    " 


'  Upton's  Infantry  TacticK.     School  of  thi^  fki'lditr,   Leaaiui   [. 
'  Appnriittia  IIhH:      Wei^hU.  4iiOO  to  tt7.10  |^Atuiui;a.;    Dumb-bella,  112$ 
gramineB;     ludinn  cIgbB,    1B75  ^nmiii(.'s ;     Tullvja. 
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The  table  on  the  fi>llowing  page  ehowa  the  average  rate  of  in- 
crease in  development  in  a  two  years'  and  a  four  years'  class  in  Am- 
herst College,  and  also  the  percentage  of  tneiease  in  one  four  years' 
class  from  entrance  to  graduation.  The  iateresting  fact  has  bepq 
brought  out  by  Mr.  DeUbarre  that  tobacco-smoking  lias  a  deci^ledly 
deleterious  effect  upon  the  rate  and  percentage  of  physical  develop- 
ment in  siudeDts.  In  weight  noQ-eniokers  gained  24  per  cent,  over 
smokers;  in  height,  37  per  cent.,  and  in  chest-girtli,  42  per  cent. 

However  necesaary  for  the  preservation  of  health  physical  exer- 
ciae  may  be,  overexertion  ehould  be  carefully  avoided.  Overstrain 
and  hypertrophy  of  the  heart  are  often  the  refiults  of  exceaaive  exer- 
tion. Dr.  Da  Costa  has  described  a  form  of  "irritable"  and  weak 
heart  oecurring  especially  among  Boldiers,  which  he  has  clearly 
traced  to  overexertion.  Severe  labor  and  violent  athletic  exercises 
have  been  followed  by  like  serioua  rt-sults.  lying-distance  pcdeatrian- 
isiii  has  furnished,  wilhin  recent  years,  quite  a  number  of  individtiala 
who  were  broken  down  in  heatth  by  the  excefifiive  strain  on  the  physi- 
cal rirgani?.ation  involved-  Cardiac  strain  is  not  infreriuent  among 
this  ekes.  Spasm,  paralyeis,  or  atrophy  of  muBcSes  sometimes  results. 
when  these  are  exhausted  by  uninterrupted  or  excessive  exercise.  This 
effect  is  shown  liy  writers'  and  telegraphers'  cramp,  and  similar  affec- 
tions. For  these  reasona  it  ia  important  that  exercise  biith  for  health 
and  fnr  actual  work  shouki  be  so  regulated  as  to  eouduee  to  the  iadi- 
vidual's  benefit,  and  not  to  hie  detriment. 

Ab  to  the  amount  of  exercise  required,  Dr.  Egbert  sayB  (Hygiene 
and  Sanitation,  p.  28.3) :  "It  ts  hard  to  determine  how  much  exercise 
any  given  person  ought  to  take,  as  the  personal  equation  variea  so 
much.  The  average  healthy  man  should  probably  do  work  equivalent 
to  150  foot-tons  daily.  The  work  of  walking  on  a  level  at  the  rate 
of  three  miles  per  hour  is  aaid  to  he  equal  to  that  of  raising  one- 
twentieth  of  the  body -weight  thmugh  the  distance  wnlked.  Accnrd- 
ing  to  this.,  a  man  of  ISO  pounds  in  walking  one  mile  d<'H?s  work  equal 
to  17.67  foot-tons,  and  his  tolal  daily  physical  labor  should  )*  et]iiiva. 
lent  to  walking  about  nine  miles  at  the  above  rate  to  get  the  proper 
amount  of  daily  exercise.  This  Beenifi  like  an  excessive  amount,  but 
if  the  actual  physical  work  of  one's  customary  vocation  he  taken  from 
this,  it  will  not  leave  so  very  much  for  the  daily  health-task ;  and 
while  the  natural  disinclination  of  many  to  exercise  grows  stronger 
by  indulgence,  and  while  urgent  reminders  are  wanting  and  the  evils 
arising  from  the  neglect,  abuse,  or  misuse  of  exereiee  are  not  so  very 
immediate  or  apparent,  the  latter  are  still  certain  to  result,  and  are 
not  at  all  rc«nsiatcnt  with  good  and  perfect  health." 
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and  to  produpf  fi  general  fi?fHng  of  exliilaratirm  of  the  hotly.  Baths 
are  used  of  various  temperatures.  A  told  l>ath  has  a  temperature  of 
from  4"  to  24°  C.  (40°  to  7^  F.)  ;  a  tepid  bath  from  2i°  to  30"  C. 
(r.V  to  SJ"  F.) :  a  warm  bath  from  'M)"  tf)  38°  C.  (85°  to  100°  F.) ; 
and  a  hot  bath  from  ^S^  to  -IS"  C\  (100°  to  110°  F.). 

Tepid,  warm,  or  hot  baths  nre  used  pnncipnllj  as  cleansing 
agents  or  aa  tlitrnpciittc  measuros.  They  cause  dilatation  of  Uie  cu- 
taneous capillafit'S,  diniim'sTi  liload-presRure.  and  reduce  nervoua 
escitabi'ity.  The  hot  liath  is  also  a  method  of  restnring  wannlh  to 
the  body  in  caaes  of  shock,  or  to  remove  the  immediate  effects  of 
injurioue  expoaiire  to  low  temptrature. 

The  so-ciillfft  liussian  and  Turkish  baths,  so  popular  in  tlie  larger 
cities  of  this  country,  are  modificationB  of  vapor-  and  hot-air  bathe, 
or  rather  comhinatfons  of  thpt'e  with  cold  baths.  The  T'.irkish  bnth 
19  especially  to  be  recommended  for  its  dcpurative  and  invigorating 
ed^ts. 

Cold  bathi  pre  ufiod  not  merely  for  their  ik>ansing  efTects,  hut 
principally  for  their  stimulating  cflectfi  upon  Che  Bystem.  When  first 
plunging  into  a  cold  hath  there  is  usually  a  momentary  shock;  the 
respiration  is  gaBping-,  and  the  pulse  is  increased  in  frequency.  These 
symptoms  disappear  in  a  few  mnments,  however,  and  reaction  follows. 
To  a  healthy  person  a  cold  Imth  is  a  delightful  general  stimalant, 
removing  the  sense  tif  fatigue  aftpr  phypical  exertion  and  cauping  an 
extremely  refreshing  Fteneation  tfiroughoiit  the  body. 

As  a  therapeutic  measure,  the  cold  bath  has  a  wide  field  of  use- 
fulneBB.  For  the  reduction  of  the  bodily  temperature  in  fevers  and 
inflammRtory  diseases,  and  especially  in  lieat-etrnke,  it  is  more  prompt 
and  efTeetivc  than  any  other  agent  at  the  command  of  the  physician. 

Sea-bathing. — The  most  stimulatmg  form  of  the  cold  bath  Is 
doubtlesB  the  salt-water  bath  as  taken  at  the  sea-s]iore.  The  revul- 
sive efleet  of  the  impact  of  the  waves  and  breakers  upon  the  akin  and 
the  stimulation  due  to  the  saline  consiitiienta  of  the  sea-water  heighten 
the  invigorating  effects  of  the  simple  cold  bath.  The  beneficial  results 
of  sca-liathing  are,  however,  not  entirely  due  to  the  bath,  hitt  are  to 
a  great  degree  dependent  upon  the  bracing  air  of  the  Bea-ahnre,  absence 
of  the  care  and  anxieties  of  business,  and  the  temporary  change  in 
food  and  habits  lliat  a  residence  at  the  aea-pide  involves.  Neverthe- 
li>B8,  Bclt-water  hnths  are  more  Btimulant  to  tlic  Am  than  IhnHP  of 
simple  uater,  and  part  of  tlie  good  otTerts  of  sen-bathing  can  often  be 
obtained  from  a  ealt-water  hath  taken  at  home.    Tim  following  mix- 
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turc  of  »ilts  filsaolved  in  about  li^5  litres  ol  water  for  one  bath  makes 
a  fairly  gocJ  substitute  for  a  eea-batU:— 

Take  of  ChloriJo  of  buiUuhi    ( conmuuii  salt)  ....    4       ki logrunimea. 
Sulphate  of  Bddinin    (ClunbeT's  salt)..   2 

Chloridf  of  culuiujn   ^^  kilogramme. 

Chlofiila   of   mignesiura ............. ..    IH  " 

There  ie  a  prevalent  popular  belief  tliat  it  ia  extremely  dangerous 
to  enter  n  eoEd  bath  when  heated  or  perspiring.  The  author  is  of 
(he  opinion  that  this  belief  is  erroneous.  The  stinutlant  am!  brac- 
ing efTec'ts  of  the  cold  bath  are  most  manifest  il  it  bo  taken  while  the 
iniiivjiilual  tB  very  warm  or  liatlied  in  perspiration.  Several  yeara  ago 
the  author  made  a  serios  of  obscn-ationa  ii[ion  himself  to  tlet^nnim? 
the  effects  of  the  cold  bath  when  the  body  wfte  wurm,  Every  afternoon 
a  free  perBpirotion  was  provoked  by  a  brisk  walk  of  about  S  kilo- 
metres  in  the  sun.  As  soon  as  the  clMhing  could  be  cast  off,  and  whil? 
the  body  was  still  freely  perspiripg,  a  plunge  was  taken  into  a  fresh- 
water bath  of  about  15.5"  C.  {m°  F.).  No  ill  results  followed;  on 
the  contrary,  the  BCusatioa  inimediatt'ly  following  the  bath,  and  for 
six  or  eight  hours  aftenvard,  was  exceetlingly  pleasant.  The  health 
remained  perfect,,  and  the  weight  decidedly  increased  during  the  two 
months  the  practice  was  continued.  There  is  probably  no  danger  to 
a  healthy  person  in  this  practice,  but  it  is  considered  advisable  to 
immerse  the  head  first  ("take  a  lieader"),  to  avoid  increasing  the 
blood-pressure  in  the  brain  too  greatly,  which  might  result  if  the  body 
were  gradually  immersed  from  the  feet  upward. 

The  following  series  of  rulea  have  been  issued  by  the  English 
Itnyat  Hnninnc  Society,  and  are  flll  worth  observing;  by  bathers: 
"Avoid  bathing'  within  two  hours  after  a  meal.  Avoid  bathing  when 
exhausted  by  fatigue  or  from  any  other  cause.  Avoid  bathing  when 
the  body  is  cooling  after  perspiration.  Avoid  bathing  altogether  in 
tJie  open  air,  if,  after  having  bei?ii  a  slinrt  time  in  the  water,  there 
is  a  sense  of  chilliuegs,  with  numbness  of  the  hands  and  feet;  but 
batlic  when  the  liody  ie  warm,  provided  no  time  is  lost  In  yetting  into 
the  water.  Avoid  chilling  the  body  by  sitting  or  standing  undressed 
on  the  banks  or  in  boats,  after  having  bera  in  the  water.  Avoid  re- 
maining too  ]*tng  in  tlje  water,  but  leave  the  water  immediately  if 
there  is  the  slichtept  feeling  of  i-hillineas.  The  vigorous  and  strong 
may  bathe  early  in  the  morning  on  an  empty  stomach.  The  young, 
and  thot^e  ivlio  nre  weak,  had  better  hatlip  two  or  three  hourB  nfti-r  a 
Dieal;   (ho  l*08t  time  for  such  is  from  two  to  thr<*  hour.'?  after  break- 
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i'ikst.  Those  who  are  subject  to  giddinpea  nr  fainluess.  nr  FiiiTcr  from 
pnlpiUtion  or  other  senee  of  diecoinfort  at  the  heart,  ehoiild  not  bathe 
without  first  coneulting  their  medical  adviser." 

To  these  iiistructiona  may  properly  he  ftdded  tliat  a  warm  or 
hot  hath  should  be  avoided  if  the  per&on  is  liable  to  es|>osiire  1t>  cold 
within  a  few  hours  after  the  bath;  that  women  should,  as  a  ru'e, 
not  take  a  cold  hath  while  menstruating,  or  during  the  Iitst  two  months 
of  pregnanty ;  anJ  that  persons  suffering  from  organic  heart  disease 
should  eapocialty  avoid  eurf-bji thing. 

After  bathing  the  body  should  be  thoroughly  dried  with  soft 
towf-le,  otherwise  eczematoua  Gruptions  are  liable  to  follow  in  the 
parts  Bubject  to  friction  from  opposing  surfaces  of  the  skin,  as  in  the 
groins,  the  perineum  and  inner  surTace  of  the  thighs,  the  arnipite, 
or  the  under  surface  of  the  brcnets  in  women  iu  whom  these  organs 
are  large  and  pendant. 

Friction  of  the  Bkin  with  a  coarse  towel,  or  so-called  "flt'sh- 
brueh,"  is  a  popular  practice,  but  is?  not  to  be  universally  commended. 
The  hyperemia  of  the  surface  thus  produced  may  somctimea  induee 
cutajiTOUS  diseases  {erythema,  eczema,  psoriiisis)  in  those  prediepoFed. 

One  of  the  moat  serious  dangers  of  cold  bathing,  but  which  is 
not  sufficiently  apprceiated,  is  the  tendency  to  naiisea  and  vomiting  if 
Uic  stomach  contains  much  food.  There  can  be  no  doubt  that  many 
rases  that  are  called  *'cramp,"  and  which  frequently  result  in  drown- 
ing, are  due  to  this  cause.' 

Cramps  of  the  various  musctep  sometimes  o<-cur,  rendt-ring  the 
bather  helpless,  and  if  in  deep  water  he  is  liable  to  drown  before  as- 
sistance can  reach  him. 

In  drowning  death  lakes  pkeo  by  nsphyxin.  The  respiration  is 
arrested  by  the  submerpion  nf  the  heml.  tho  carbonized  idood  gradually 
poisons  the  sy&teni.  and  the  heart  ceases  to  beat.  So  long  as  the  heart 
will  react  to  its  appropriate  Btimulue  the  person  may  be  restored  to 
life.  The  firpt  thing  to  do,  therefore,  after  a  recently- drowned  per- 
son is  taken  out  of  llic  water,  is  to  attempt  to  re-estahfish  the  arrested 
respiration.  Several  metlioda  are  in  use  for  this  purpose.  Sylvester's 
is  one  of  the  Piinplcst.    It  is  as  follows: — 

The  body  being  placed  on  the  back  (either  on  a  flat  flurface  or» 
better,  on  a  plane  inclined  a  tililo  from  the  feet  upward),  a  firm 
cushion  or  siniiliir  aiipport  (a  ront  roMcd  up  wi  1  answer)  should  be 
placed  under  the  BhoMldcrti,  the  licid  heinp  kept  in  a  line  with  the 


*  Bo   fjir   ai   I1i4>   niillior    ia   nwtinv   Dr.   JuIjii   MorriH.   of   Ditltiinorc,   &nl 
esDcd  (4p«i-fBl  ntd-nlion  to  tliiH  FOiiroc  n(  i]atig«r. 
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trunk.  The  tnngiie  fhould  be  flrnwn  forward  to  rnise  tlie  epiglitttis 
and  iiGuover  Ihe  H"Jnt][ii|»e.  The  arms  ehouhl  be  grasped  juat  aljDve  tlie 
elbows  and  drawn  upward  until  they  nearly  iiieel  above  the  head,  and 
then  at  once  lowered  nnd  replaced  at  tlic  Ade.  This  sFioiild  lie  imme- 
diately Eolldwed  liy  preHsure  with  both  hands  upon  the  belly,  jiiat 
below  the  breastbone.  The  process  is  to  be  repeated  fifteen  to  eiglitfcn 
times  a  minute. 

Several  years  since  the  Michigan  State  Board  ni  Health  published 
a  method  which  is  eomprchenflivp,  effeetiTe,  eafiily  Tinderatood,  and 
readily  carried  out.  This  method  liaa  also  been  adopted  by  the  United 
States  Life-Savtng  Service.  The  following  are  the  details  of  the 
Miehigan  method:- — 

Rule  1. — Remove  all  the  obstructions  to  breilthinji.  iTwUtjifhj 
loosen  or  cut  apart  all  neck-  and  waint-  bunds;  turn  the  patienl  nn 
hie  face,  with  the  head  down  hill;  etand  aetrido  the  Itipa  with  your 
face  toward  his  head,  and.  locking  your  fingers  to{?ether  under  hip 
belly,  raise  tlie  brn!y  as  high  as  you  pan  without  lifting  the  forehead 
ofT  Ihe  ground,  and  give  the  body  a  smart  jerk  to  remove  mucus  from 
the  throat  and  water  from  the  windpipe,  hold  the  body  euspended  long 
enough  to  slowly  count  one — Itro — Ihrei- — four — five,  repeating  the 
jerk  more  gently  two  or  three  times. 

Rtth  2. — Place  the  patient  nu  the  ground  face  downward,  and, 
maintaining  all  the  while  your  position  astride  the  body,  grasp  the 
points  of  the  ahonldera  by  the  clothing;  or,  if  the  body  is  naked, 
thrust  your  fingers  into  the  armpits,  clasping  your  thumbs  orer  the 
points  of  the  shoulders,  and  raine  Ihe  chest  a^  high  as  yoit  mn  with- 
out lifting  the  head  quite  off  the  ground,  and  ho-ld  it  long  enoogh 
to  slowly  count  07ie — Iwo— three.  Eeplace  him  on  the  ground  with 
lite  forehead  on  his  flexed  arm,  the  neck  straightened  out,  and  the 
mouth  and  nose  free:  place  your  elbows  against  [the  inner  surface] 
your  knees  and  your  hands  upon  the  eides  of  his  chest  orer  the  lotrcr 
ribs,  and  press  dotrnimrd  and  inward  with  increasing  fierce  long 
enough  to  slowly  count  nnr — tu-o.  Then  suddenly  let  go,  grasp  the 
shniilders  as  before,  and  rniRe  the  cheet:  then  press  upon  the  nh«.  e1r. 
Tiipfie  alternate  moveiiients  should  be  repeated  ten  or  fifteen  times  a 
minute  for  an  hour,  at  Ifaat.  unless  breathing  is  restonxl  sooner.  T7« 
the" same  regu,hirit>'  as  in  natural  breathing. 

Etile  S. — After  breathing  has  commenced  reniore  the  nnimul  hfnt. 
Wrap  him  np  in  warm  blanket^,  appiv  bottles  nf  hot  water,  hot  brirks, 
or  anything  to  restore  beat.  Warm  the  head  nearly  as  tmt  ae  the  iKidy 
lest  coQvuiaioiis  <-ome  on.     ItubbiDg  tJie  body  with  warm  cloths  or 
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the  haniU  and  tkpping  (he  flcsliy  parts  may  asBiet  to  roi'tore  wjinnfli 
and   the  hj^eathing  a!ao. 

If  the  patieut  can  surely  swallow,  give  hot  coffe<?,  tea,  miik,  or  a 
little  hot  sliii^.     Give  fpiritj?  Bpiiringly,  lest  they  produce  dcpressinn. 

PInce  the  patient;  in  a  warm  hed,  and  give  him  plenty  of  fres-h 
air.     Keep  him  quiet. 

Btware!  Avoid  dclntj.  A  moment  may  turn  the  acale  for  life 
or  death.  Dry  ground,  shelter,  H-arrath,  etiiuulants,  etc.,  at  this 
moaicnt  are  nothing — oriifrial  hrrathing  ts  cvsnjthing — Is  the  ont. 
rtmedy — al!  (ithcrs  are  secondary.  Do  not  slop  to  remove  met  cloth- 
iiiff.  Procioiis  time  is  waetcd  tind  tlic  patient  tnay  he  fatally  chilled 
by  exposure  of  the  nalccd  body,  even  in  aummer.  (live  all  your  at- 
tention and  efforts  to  restore  broatliing  by  forcing  air  into,  and  out 
of,  the  lungs.  Jf  the  tifciUhing  has  just  ceiiscd,  a  BiTinrt  slap  on  the 
face  or  a  vigorous  twjst  o(  th«  hair  will  sometimCB  start  it  again,  and 
may  be  tried  inridenlally-  Before  natural  hreathing  is  fully  restored, 
do  not  let  the  patient  lie  on  his  back  unless  eome  p<.'r3<m  hoMa  the 
tongue  forward.  The  tongue  by  falling  back  may  close  the  windpipe 
and  cause  fatal  choking. 

Do  nut  i/ivB  up  loo  soon;  you  are  working  for  life.  Any  time 
within  two  houra  you  mny  be  on  the  very  threshold  of  Bucccse  without 
there  being  any  sign  of  it.* 

In  nil  large  cities  and  towna  provieion  abould  be  made  for  free 
public  halha,  conducted  unrler  official  eiipervigion,  and  for  the  eepeclal 
UPD  nnd  benefit  of  the  poorer  claaecs.  Ooneral  elennlinesB  la  not 
merely  a  factor  in  the  preservation  of  the  public  health,  but  tbere  is 
good  reason  to  believe  that  the  cause  of  good  order  and  decency  would 
likewise  he  promoted  hy  furnishing  the  public  Ihe  means  of  easily  and 
cheaply  keeping  clean.  Many  cities  in  tliie  country  hflv.e  egtablishcd 
public  bnths  upon  an  incrcasing'y  generoua  scale,  and  these  are  very 
popular  find  have  doubtless  hoen  of  great  ht'iietit,  The  author  has 
eliown^  tliat  about  five-sixths  nf  the  inbabilaPta  of  the  large  cities  in 
the  United  Statea  have  no  facilittes  for  bathing  except  sncb  as  are 
afTorded  by  a  pail  of  water  and  sponge,  or  in  pummer  the  proximity 
of  some  body  of  water  easily  ncceBsible.  The  most  economical  and 
bfl€t  form  of  bath  for  public  iieci  would  douhtle^g  be  the  needle  or 
rain  bnth  recmnnicnded  by  (he  autlior  in  the  papiT  referred  lo.  Mr. 
W.  P.  tlerhnrd  has  ale^o  utronglv  advoi-ated  this  form  of  hath. 


♦Report  nf  Miohignn  fttatp  Ronnl  nf  IlcntUi.   H71,  pp.  AIM. 
*  AcT'ttT-'fl    in    Stnte    M«di?inc,    Joiirnnl    Am>>ri<:Hn    MiiHml    Aannnintion, 
July  2.  18S7. 
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It  would  be  w^n  if  boards  of  health  imd  hiiilditig  coniinissionera 
would  i-^BUc  no  porrnils  for  dwell ing-houeea,  tlie  plans  for  which  do 
not.  include  proper  water-supply  and  bathing  facilities. 

CLOTHING. 

The  primary  object  of  clothing  is  the  protection  of  the  body 
ageinst  the  injuriouR  influences  of  iieat,  eold,  and  moisture.  Second- 
orilVf  the  jnoial  sense  of  dvilized  eunnniinities  deinande  that  the  nurJe 
human  hody  shall  not  be  exposed  in  public.  Henee,  there  are  moral 
jis  w'e!I  as  sanitary  reasons  for  the  wearing  of  clothing;  only  the  latter 
can  he  considered  in  this  place. 

Bodies  radiate  or  absorb  heat  accordingly  as  they  are  surrounded 
by  A  uipdhtEn  having  a  lower  or  a  higlicr  temperature  than  themselves. 
In  order,  therefore,  to  avoid  chilling  of  the  human  body  if  exposed 
to  a  temperature  below  37*  C.  (98.6"  F.)»  clotliing  must  be  worn  to 
prevent  or  retard  radiation  of  the  hoily-heiit.  t^xpitgiire  of  the  un- 
protected body  to  a  low  temjuerature  would  not  only  cause  chilling 
of  the  surface  owing  to  the  rapid  loss  of  heat,  but  would  incidentally 
produce  congestion  of  inteinal  organs  by  causing  constriction  of  the 
Buperficial  capilEarieB. 

Clothing  is  also  worn  as  a  protection  against  great  heat.  The 
head,  especially,  needs  proteclinii  frnin  the  snn's  rays.  Kvidence  is 
occuniidating  to  tlie  effect  that  direct  sun-light,  if  excessive^  is  equally 
injurious. 

The  niiilcriala  from  which  clothing  is  made  are,  principally, 
cotton,  linen,  wool,  silk,  and  the  ekins  of  animula.  Of  these,  prob- 
ably the  most  universally  used  is  ration.  It  is  cheap,  durable,  does 
not  shrink  when  wet,  ahaorbs  little  water,  and  conducts  heat  readily. 
It  is  therefore  especially  valimblc  for  eumnier  garments,  allowing 
rapid  dissipation  of  the  body-heat  imd  evaporation  of  the  perspiration. 

Linen  conducts  heat  even  better  than  cotton,  and  is  for  this 
reason  largely  used  for  aumnier  clothing.  Tts  principal  advantage 
over  cotton  is  that  it  is  more  durable  and  leea  harsh  to  the  skin. 

Wool  abeorbs  water  readily  and  is  a  bad  conductor  of  hent.  It 
is  therefore  valuable  aa  a  winter  gomicnt,  retarding  radiation  from 
the  body.  Vonlen  undergarments  should  lie  worn  at  all  peaBona.  in 
onler  to  prevent  too  rapid  changes  of  the  surface,  and  so  invoking  dis- 
cnws  depending  upon  ehilling  of  Ihe  liody.  Clothing  of  pure  wool 
(flunncls)  is  liable  lo  irritate  the  skin  nf  Rome  persons,  A  mi,\turc  of 
wool  and  cotton,  known  mb  "Saxony  wool,"  is  wftcr  and  loss  irritating, 
and  nin5;t's  a  scr\'iceal)le  snbstitnle  for  yuire  wool. 
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Silk  in  often  iiRed  for  uitdergamientH.  It  is  lipht,  saft,  and  a 
bod  conductor  of  heut. 

Linen-mesh  corabinee  the  advantage  of  both  cotton  and  wool,  and 
IB  an  excelk'nt  material  for  undcrgarmonts. 

The  skills  of  eniiiia's,  with  the  fur  on,  are  ortcn  used  for  outside 
clothing.  They  fnmiah  great  protection  against  severe  cold.  The 
ekin  la  impermeable  to  wind  and  rain,  wliile  Ihe  thick,-pi]oiis  covering 
of  fur  retards  to  a  very  great  di'gree  the  radtatiou  of  heat.  In  British 
America,  the  Northwestern  States  and  Territoriee,  and  in  the  Arctic 
regions,  the  use  of  ekin  olothing;  is  neccsaarv  for  comfort. 

Aa  a  protection  ag^aioat  molature  (rain  apd  snow)  rubber  cloth  ia 
need  for  ov&rcoftte,  etc.,  but  it  is  not  cow  &o  much  employed  as  for- 
merly, hccauee.  while  it  perves  effwtually  in  keeping  out  the  rain,  it 
prevents  evflporatiDD  <)f  the  perspiration,  incrensing  the  liability  to 
chill,  and  rendering  the  person  wearing  it  very  uncomfortable,  except 
in  cold  weather.  Outer  giirnicnts  waterproofed  rtfter  the  method 
known  ae  the  "C'ravenettc"  process,  and  laade  of  almoet  any  mate- 
rial desired,  are  now  Bubstltuted. 

Leather  is  used  ahuoFt  exclusively  in  the  maniiractuiT  of  foot- 
wear. It  is  eonietinioB  used,  however,  for  other  articles  of  chithing. 
such  as  coats,  troueerB,  etc.  It  furnishes  most  effective  protect i'ln 
against  cold. 

The  color  of  the  clotliing  is  of  !,Tcnt  iiuporlnnc*.*.  Exposed  to  the 
sun,  white  wool  or  silk  nbsorb  very  little  more  heat  than  linen  or 
cotton,  hut  the  sairie  matcrfnij  of  different  colors,  when  exposed  to 
the  sun's  rnys,  exhibits  marked  differences  in  ahsoriitivc  capacity. 
The  following  table  shows  the  leGults  of  some  experiinonts  of  Pctten- 
Itofer.    The  material  used  was  cotton  shirting  of  the  colors  named : — 

WTiitc    nhsocltfd 100  he«t  iniiK 

Ligtit  SnlpSuir  Yclluw  jibHorbe^ 102  "  '" 

T)nrk  Yellow  ftb-orbed !  10  " 

Light   CJrocn    ub^orlwd . . , .....,,,,..,..,-.--  155  "  " 

Turkey  Red  Ahsoi-bed IfiS  "  "• 

Thirk   Green  alworlKii 1H8  "  '" 

LEylit    nine    flVnrb«l .,.- IM  " 

BUck    absorljfld 208  "  " 

When  protected  from  the  aun's  rays,  hnwevcn  the  ninterial  he- 
comes  important  and  the  color  is  of  little  consequence,  Woid.  being 
n  bad  conductor  of  heat,  retards  radiation  from  the  body,  and  is 
hence  the  best  material  for  ■winter  clothinfr. 

Gases  and  i-apors  are  absorbed  by  clothing  and  alpo  diseflse-germa 


CLOTH  INO. 


865 


may  he  conveyed  from  place  to  jjlace.  It  has  been  fotmd  that  woolen 
dolliing  poeeeBgcB  this  power  of  absorption  to  &  much  grcfltur  ulcgrce 
than  linen  or  cotton.  The  had  oilnr  of  a  crow(]p(l  room  or  of  tdhacco- 
smcke  frequently  clings  to  woolicn  garmentB  for  rJlays,  altliough  they 
may  be  expospd  constantly  to  tlie  air  during  tlie  interval.  It  would 
be  advisable,  therefore^  that  phypicians  attending  infectioiia  dieeasca, 
lioBpitftI  attendants  and  nurses,  tiliould  wear  linen  or  cotton  clothing 
instead  of  Wfrnlen. 

Clothing  ehould  he  made  to  fit  properly.  It  should  not  restrain 
niUBOulor  movements,  obstruct  the  eii-cidation,  or  conipresa  organs. 
Hence,  corsets,  belta,  and  garters  arc  to  he  condemned.  It  ia  a  fact  of 
conmion  observation  that  moderately  looBe  clothing  ia  warmer  than 
dose-fitting. 

Espwial  ottpntion  should  be  given  to  the  shape  and  fitting  of  foot- 
wear. Boots  and  shoes  arc  usually  made  with  little  regard  to  the 
physiological  anatomy  of  the  foot,  and  as  a  result  the  feet  of  most 
AniericanB  are  defonned^  beauty  and  UKefulai-ps  being  in  a  great  de- 
gree Baerilieed  to  the  Moloch  of  fashion.' 

Dyei  used  for  coloring  fabrics  are  sometimea  poiaonoua.  The 
author  has  repeatedly  seen  trciublesome  eniptione,  and  even  ulcerations 
of  tlie  legs,  from  wearing  stockings  dyed  with  aniline  compounds. 

By  appropriate  treatment  clothing  can  be  made  iion-inflamniahle. 
Tungatate  and  phosphate  of  eoda  are  UF?ed  lo  reduce  the  iuflanimahil- 
ity  of  falirica.  TIili  ailditiou  of  2il  per  cent,  of  tungstate  of  soda  and  3 
per  cent,  of  phosphate  of  soda  to  the  starch -si  zing  used  for  stilfening 
linen  ia  efTective.  The  material  ia  not  injured  hy  it,  and  a  smooth  sur- 
face and  polish  can  he  obtained  under  tlie  hot  iron.  Prof.  Kedy.it? 
has  recoiTi mended  borax  for  the  eanie  purpose.  He  says:  "The  sim- 
plest and  easiest  way  to  make  your  cotton  and  linen  fabrica  safe  from 
taking  fire  ia  to  dissolve  a  heaped  teas^poonful  of  powdered  borax  in 
one-half  pint  of  starch  solution.  It  does  not  injure  the  fabric,  im- 
parts no  disagreeable  odor,  and  interferea  iu  no  way  with  the  subse- 
quent washing  of  the  goods.  It  does  not  prevent  the  formation  of  a 
smooth  and  polished  surface  in  the  process  of  ironing,  Borax  can  be 
found  in  every  village,  and  ia  within  the  reach  of  all.  It  is  a  cheap 
Bait,  and  its  uae  for  this  purpose  is  very  simple."^ 


■Rw'  A  poetical  paper  by  Dr.  Benj.  Lee.  A  Shne  That  Will  Not  Pinch, 
Id  Saniturinn    for  June,   18tS4,  p,    49S. 

^Mic)iig>in   Stnte  BonrtI  of  ITcslth,  p.   181,   ISSO. 
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RECREATION  AND  REST 

Beerealion  is  not  by  any  means  idieneeSj  but  a  variety  of  oc<?u- 
pHtioO)  and  ofl.entiuies  \b  hard  pliyiticul  work.  By  ita  uiuaus  u  relftita- 
tion  of  both  mind  iind  body  from  the  worries  and  fatigues  o(  onc'a 
daily  avocation  may  be  effected.  No  rule  can  be  laid  down  as  lo  the 
exact  amount  of  sleep  neceseary,  for  it  is  a  matter  of  liabit,  age,  and 
temperament.  GeneralEy  Ppoaking,  young  persons  require  more  sleep 
tlian  tlic  aged.  The  most  refreehing  sleep  is  supposed  to  be  that  taken 
tlurlag  the  early  hours  of  the  night,  but  tlie  habit,  where  nt-cessarv, 
of  sleeping  any  time  during  the  twenty-four  hours  may  be  acquired. 
The  followiDg  simple  rules  should  be  observed : — 

Do  not  eat  heavy  meals  late  at  night.  Have  fresh  air  in  the 
aleeping-room  the  year  roimd,  hut  do  not  have  the  bed  in  a  draught. 
Do  not  Bleep  with  an  artificial  light  burning  in  the  room;  it  re<iiiir>p& 
increased  provleion  for  yentilation,  and>  by  shining  in  tlie  Qyes,  pro- 
daces  inflammatory  troublefi  of  the  lids.  Do  not  have  earpeta  or 
hangings  in  the  sleeping- room,  hut  let  the  furniture  he  of  the  very 
simplest  kind.  If  two  penple  occupy  the  6ame  room,  they  should  oo-' 
cupy  separate  beds.  Do  not  sleep  in  any  ^rments  worn  during  the 
day.  Have  the  night-garments  loose  and  comfortflble;  wnrm  in 
winter,  ct>ol  in  snrnnier.  Have  the  bud -cove  rings  light  hut  warm, 
remembering  that  a  number  of  layers  mak««  a  warmer  covering  than 
the  same  weight  of  material  woven  in  one  piece.  Do  not  eleep  on 
feather  beds,  Sleep  with  the  head  low  and  not  with  it  propped  up 
on  several  pillows,  because  this  interferes  with  deep  breflthing,  con- 
tracts the  cheet,  and  favors  stoop  shoulders.  T.ie  on  the  right  pide 
when  you  first  go  to  bed ;  it  hnstena  food  which  may  he  in  the  stom- 
ach towards  the  pylorus  and  aids  digestion,  favoring  natural  sleep. 


QUESTIONS  TO  CHAPTER  XIII. 

EXERCISE  AND  TRAINING. 

TV'hat  is  nbtiululvly  uiiuet^sikry  for  the  muiuteoanc^e  of  the  Ikcalthy  (unc- 
tions of  the  boifly!'  What  is  th*  ellett  of  diAUM  u|Kitt  any  ur^iiT  Of  LrftiB- 
ingl 

What  occiura  wlien  n  ItiuhcI?  cotitraottiT  WIiaI  is  Ltie  result  of  mcreaifd 
Activity  of  cirL-ulution  in  a  niustli;?  Wli;it  is  the  elTecL  of  muscular  ucilun 
on  llie  reepiratury  prufei^uT  What  i»  the  iliircrence  as  to  the  absorption  of 
oxygi^n  in  n  elate  of  real  and  duriug  tvorkl  Aa  to  the  ifliminatitin  of  carbon 
dioxide  and  lViLt«rT  Wh&t  is  Ibe  elTc-ct  of  muscular  action  u]X)n  tlie  circu- 
lation?    Upon  tlie  cutaiitritia  transpiration? 

WItat  ia  the  effect  of  Eyst^nialic  training  upon  health  and  longpvity!' 
ttTiat  are  some  of  tin;  principul  &iid  best  metUoiln  of  physical  traimngr  What 
it  on«  of  ita  moat  Impurtunt  objects  t  How  may  the  vurioua  niethudd  bL-  com- 
biued  with  bfciellt? 

What  slioiild  be  included  among  thp  studies  and  work  O'f  all  public 
^.'ti'Ucds!  Fov  what  purpoiieiir  Whnt  is  the  teudency  among'  luatriictors  iu 
phy^Lcnl  trainingT     la  this  neceswiry,  or  notl     Whyf 

What  is  an  imgwrtant  prelinitnary  to  all  mctliods.  of  trainingT  WhyT 
How  may  a  pupil  lie-  taught  to  assume  aud  innintuiit  a  correct  posUJon  und 
carriage  of  tlie  body! 

How  should  0  porson  walk?  What  atlpntion  should  lie  given  to  the 
clothing  n-nrn  during,'  e>:4>roi^(!T  ^Miat  will  be  aoine  of  the  rettuita  of  ayi- 
tematic  phyaJL-al  training  properly  pureuedt 

\\1iot  are  some  of  thiP  results  of  overexertion?  Dona  it  make  a  different^ 
whether  the  exiTtist  in  t<M>  long  miinterrupt*d  or  whether  it  19  eKceaaivt  in 
amount  and  character  f 

BATHS  AND  BATHINQ. 

What  19  the  most  important  objwt  of  bntbingl  For  what  other  p«r- 
poneA  may  baths  be  talccnT  What  are  the-  respective  tcra)iera:turfs  of  aocnlled 
cold,  tepid,  ivnrm,  mid  hot  hatliHT  What  are  tiut  physiological  efTeeta  of  the 
last  tliriicT  In  what  aiirgica]  emorgenctfs  may  the  hot  Imth  be  used?  For 
what  are  rold  bntEi!*  nafd!  What  are  their  pliyaiologioal  effectsT  How  may 
the  cold  balii  bc'  lifted  thcrApeutieallyT 

WTiat  is  tlie  most  atimuluting  form  of  cold  bnthT  To  what  are  ita 
beneficial  effects  due?  How  may  a  salt-water  bath  be  prt^pared  at  homeT 
In  thei^  any  danger  to  the  healthy  in  cold  bathing  while  (he  body  La  per- 
spiring fre?lyt  What  pr^-aution  should  be  taken  before  entering  a  eold 
bnthT  What  rulen  muy  be  laid  down  for  hnthin^  in  the  open  airT  Wlien 
i»  the  best  time  for  bathinf;^  Who  should  not  bathe  without  previous  medital 
advicef     tVhen  should  hot  baths  not  be  taken?     What  should  lollnw  all  luthsT 
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WliKt  is  one  of  the  nunt  s^noos  dangers  of  void  bathing  f  How  docs 
(I?r(1i  take  plnce  in  JrowningT  What  U  the  indicatioa  that  one  appBrenlly 
drowned  may  Btill  be  restort'd  to  life!  Dcacribe  Sylverter's  method  of  a.rli- 
fldjil  reapinUiori.  ^VIi.K  i^  tllie  itiietlicxl  adapted  by  tin?  Utiilw!  SUt«i  Lifp- 
Saviiig  S»>rv'iwf  Wliut  i^*  eusenthil  nftcr  breathing  lias  been  re-e5la!>]i!*h«iT 
How  bUouU  spirits  tic  given!  Hum-  long  should  effvrtH  to  restore  reaplratioD 
be  continued  y     ^Vhat  la  lo  be  Hvoidfldt 

What  are   eoiiie  oi   the  arguments   in   favor  of  public   bxtha   In   lArge 


citienl 


What  IB  the  most  economiml  form  of  bath  for  public  usef 


CLOTHING. 

What  is  the  pritnitry  olijert  of  clothin^t*  WtiJit  are  somi*  of  the  »«■ 
0ndRl7  objei^tsT  Wliiit  arc  tin?  jirolmble  results  of  exposing  tUe  iinprotcT^teil 
boiij-  to  low  tcmperatur«T  What  part  of  the  body  needs  apwial  protection 
Bgain§t  hi'ntT 

What  are  the  principal  material*  from  which  clothing  t*  mado!  Whi^h 
of  theoe  is  moat  uiiiverftslly  iiwdT  Wliyt  In  what  re-apei't  is  linen  superior 
to  cotton!  Wliy  arc  cotton  and  linen  not  suited  for  winter  wear  or  eolj 
cliniatiMiT  Why  are  silk  and  wool  better  for  such  u*eaT  Why  should  wool 
Iw  u'urn  next  the  »kinl  What  givvs  silk  ite  valuel  Why  are  fure  «o  warm? 
What  are  some  of  the  objection*  to  the  uae  of  rubber  clothingt  For  wLil 
ia  leather  chiefly  u&^T 

Of  what  iniporttinee  la  the  color  of  the  cluthingT  V^liat  eolora  absorb 
leaat  nnd  ivhiit  ones  most  hentl  If  protcckHi  from  the  sun's  raya,  which  ia 
thfl  moflt  important  in  ilic  absorption  of  heat,  raalerinl  or  flolorT 

Wlint  fielcterious  or  harmful  niatterH  arc  absorbi'd  or  cling  to  ptothingT 
Wfiflt  kinds  of  clothing  have  the  gt-patest  power  of  abaorptionT  WTiat  pre- 
caution* should  those  attending  oises  of  iiifpctious  iliBoiiHPB  observe! 

Why  should  elotbing  fit  properly?  WI>at  parts  of  the  clothing  should 
not  be  too  tiglitT  What  diaturbnncea  irny  reflitlt  from  the  wearing  of  cloth- 
ing that  h  too  tight!  Row  may  improperly-dyml  etolliing  create  troubU! 
How  may  clothing  be  rendered  practically  non-inflanimablel 


CHAPTER  XIV. 

DISPOSAL  OP  THE  DEAD. 

When  life  is  extinct  in  the  animal  body  decompoaition  begins. 
This  may  be  either  putrefactive  or  non-putrefactive.  The  difference 
between  the  two  processes  has  been  explained  by  Liebig.  In  putre- 
faction of  organic  matters  only  the  elements  of  water  take  part  in 
the  formation  of  the  new  compounds  which  result,  while  in  non- 
putrefactive  decomposition  or  decay  the  oxygen  of  the  air  always  plays 
an  important  part.  Putrefaction  can  go  on  under  water,  while  decay 
can  only  take  place  when  the  supply  of  free  oxygen  is  abundant. 

The  prompt  removal  of  the  bodies  of  the  dead  from  the  imme- 
diate vicinity  of  the  living  is  a  matter  of  prime  sanitary  importance. 
If  death  results  from  a  contagious  or  an  infectious  disease,  the  neces- 
sity for  the  removal  of  the  corpse  is  evident.  But,  even  where  there 
is  no  danger  of  propagation  of  infectious  disease,  the  products  of 
putrefaction  and  decay  may  give  rise  to  serious  derangements  of 
health  if  allowed  to  pollute  the  air. 

The  chief  methods  of  disposal  of  the  dead  are  burial  in  the  earth, 
entombment  in  vaults,  and  cremation. 

INTERMENT. 

The  moat  common  method  of  sepulture  is  burial  in  the  earth. 
The  corpse  is  usually  inclosed  in  a  case  (coffin)  of  wood  or  metal,  and 
buried  from  1  to  3  metres  deep.  Here  decomposition  sets  in,  which  is 
at  first  putrefactive  and  later  on  non-putrefactive.  In  the  course  of 
several  years,  from  five  to  ten,  the  entire  body,  with  the  exception  of 
the  bones,  has  usually  disappeared  and  become  converted  into  a  dry 
mold. 

The  soil  of  a  burial-ground  should  be  dry  and  porous,  so  as  to 
be  easily  permeated  by  the  air.  In  a  sandy  or  gravelly  soil  the  decay 
of  a  corpse  is  much  more  rapid  than  in  a  moist,  clayey  soil.  In  the 
latter  the  bodies  more  readily  undergo  putrefaction,  or  become  con- 
verted into  a  substance  termed  adipocere.  It  has  been  calculated 
that  in  a  gravelly  soil  the  decay  of  a  corpse  advances  as  much  in  one 
year  as  it  would  in  sand  in  one  and  two-thirds,  and  in  clay  in  two  and 
one-third  years.  The  decay  of  the  dead  bodies  is  dependent  upon  the 
presence  of  living  vegetable  organisms.    If  the  access  of  free  oxygen 
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is  prevented,  the  bacteria  of  putrefaction  wilt  tlirfve  and  onuse  pu- 
tridity, ir,  liov;ever,  tJio  Boil  is  loose,  porous,  smA  eaBily  penneablc 
hy  tli«  nir.  tht^  bacteria  oi  decay  will  be  preflent  and  produce  their 
eharaclerietic  ctTecls, 

The  Ijarotiii'tric  preBSurc  swrtia  to  affect  the  decompositina  of 
dead  bn'lies.  Fnr  i-xntiiplo,  !it  tlie  rL-fiigp  nf  St.  Bernard,  in  tlie  hi^h 
AlpF,  the  liodics  of  tbn?C'-  dying  nre  iint  biirii?d,  but  expofii'd  to  the  air, 
where  they  undergo  a  drying,  lOinnking,  and  inimmiificfltion  instead 
of  jnttrcfnetifm  or  d^'i^iy. 

Alternate  saturation  and  drying  of  the  soil  promotea  the  rapidity 
of  decay. 

CcKnin  ocrupatiiiiia  nre  enid  tm  produce  chan.^es  in  the  tissues 
■which  resist  decay.  Thus,  tanners  arc  supposed  to  resist  the  final 
changes  of  the  tisanes  longer  than  persona  of  other  ocenpations. 
ShakospciiTe  uuikes  the  prave-digf^cr  in  Hiinilct  sny :  "A  tanner  will 
Itiat  you  nine  years.''  The  cnrpses  of  those  pots.nned  hy  pliosphoms, 
flTsenie,  sulpluirtc  scid,  or  corrosivG  sublimate  also  decay  more  slowly 
than  in  cases  of  infecti'uis  diseases. 

All  the  tissues  may  be  converted  into  ndipocere.  but  in  the  Sarjie 
majority  of  cases  only  the  fat  and  coonective-tissuea  undergo  this 
change. 

SUPPOSED  DANGERS  OF  BURIAL-GROUNDS. 

PopnlHr  annitary  Hlemturc  teems  with  euppiiPe<J  instances  of  the 
injnrioiia  influeucfs  of  ecmeteriep  upon  the  health  nf  ])erpnna  living 
in  their  vicinity.  An  unprejudiced  ei">nei deration  of  the  subject  shows. 
however,  that  there  is  no  trustwurtliy  evidence  tlmt  an}'  of  the  gases 
e.\"ha]ed  by  decoying  or  putrefying  bodies  are  injurious  \o  h<';dth.  The 
air  of  closed  Injrial-vaults  may  be  tlflogerous  from  the  large  proportion 
of  carbon  dioxide  conlainetl  in  it,  but  the  other  gaseous  products  of 
deconiposition  have  no  deleteriouB  eJIetts.  The  dangers  to  healtli 
from  the  proximity  of  cemeteries  are  doulitlew  very  much  exagfjer- 
ated.  PettenknfiT  and  Krisninnn  liavr  Fhovi-n  tliat  a  ainple  large  privy- 
VDult.  ronlJiiiiing  jihout  17  cuhie  metres  of  e^ereinent,  gives  off  nearly 
as  large  an  nnitmrt  nf  piitrefiutive  gfises  in  the  eonrse  of  one  year  aa 
in  c-xludi'd  by  a  burial-ground  containing  55fi  decompoaing  corpses 
in  ten  ycarsi. 

Wheiv  bodi<?s  nre  properly  buried,  onrl  the  ground  is  not  over- 
rharged  hy  eorpsen.  it  is  not  probable  that  infertious  diseases  are  pro- 
pflgated  from  interred  bodies.  There  are  no  facts  on  record  which 
show  that  Buch  jiH  event  baa  occurred. 
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The  diingeiii  of  pi)]lutlcm  of  wutur  bj,'  tTtiieleriiifi  ]iavie  also  been 
mucli  overffltiiiiuti'd.  Tlie  jmrifyiug  power  of  soil  etrata,  through 
wliidi  the  waliT  is  (■uiiipcllecl  tn  pereolnte  before  roiicliinj!;  the  well 
afttT  becomiug  cliargL'rl  with  the  products  of  decompoaitiiin,  ia  in 
most  cas^a  siiffleient  to  remove  all  deleterious  matters.  It  must  he 
fldrnittud,  liowevGr,  tbut  it  ie  not  deelralik  t"  liavo  a  well  or  other 
source  of  ivattT-fiupply  in  close  proximity  to  a  biirial-^OHnd. 

Cemeteries  sIkiuIcI  not  be  located  within  a  cily.  Imt  mual  be  eaailv 
ai'cesaibk',  Tlie  soil  shoiild  Iw  dry  gravel  nr  sand,  with  a  low  yroiind- 
wattT  level.  The  graves  need  not  be  detper  than  1^/2  m^tcefi  to  the 
top  of  tlie  cullin. 

ENTOMBMENT  IN  VAULTS. 

Buriiil-vauUs  in  churches  or  iu  tlie  open  air  sboidd  be  discoua* 
anced.  The  giases  of  dccompot^iticm  are  piven  oJT  dirertly  to  the 
air  without  the  niodifyinff  power  of  the  soil,  and  often  constitute  a 
nuiflancp.  even  if  nut  didtiteriiius  to  lienllh.  Entonibmont  in  vaults 
or  crypts  has  not  a  eiiigte  favorable  ctreuiiiBtanra  to  recouitueiicl  it. 

CREMATION. 

Within  recent  yenrs  the  rjipid  incineration  of  the  dead  in 
proper!  y-conet  rue  ted  fumnrea  hns  been  frequently  recommended.  In 
the  United  Statca  n  creraatifin  furnace  was  Imilt  years  ago  at  Waehing- 
ton.  Pa.,  by  the  late  Dr.  J.  C.  TjoMoino.  Among  the  reniflins  of  those 
cremated  were  those  of  the  lato  Dr.  Samuel  D.  tirosp,  the  difttin- 
f^iished  surgeon.  The  practice  has  not  jraioed  very  niany  ndhcrenta. 
however,  although  erematinn  gucietipH  have  been  organhuii  and  fur- 
naces built  in  Bflveral  of  the  cities  throughout  the  country.  Aside 
froi)]  the  'ibjections  nrgt^d  by  the  nii>re  eonservative  dtipaeB,  who  de- 
sire to  adhtre  to  the  tinie-honored  ciit^tnm  of  ititerment.  eerioup  U%'nl 
objectionB  have  been  brought  forward.  In  eases  where  poieoning  ia 
Biippeeted  some  time  after  ileath,  the  rretnation  furnace  would  have 
defitroycd  every  evidence  of  crime,  and  conviction  of  a  criminal 
poisoner  conld  not  be  obtained. 

The  real  nrlvantages  of  erematinn,  audi  (is  rapid  destruction  of 
II  eorpne,  economy  of  spnee  in  keeping  the  remains,  and  avoidance  of 
polhition  of  the  eoil  by  decajing  bodies,  and  poeslble  pollution  of 
air  and  water,  are  morti  than  eounterbalanctKl  by  the  expense  and  th^ 
medico-legal  ohjertion  mentioned.  From  s  smitary  point  of  view. 
cremation  is  not  neeessary  in  this  country.  A  proper  regulation  of 
cemeteries  will  prevent  any  pogeilile  danger*  to  the  living  from  pollu- 
tion of  the  air,  Boil,  or  water  by  the  dwaying  remains  of  human  beings. 
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INTERMENT  ON  THE  BATTLE-FIELD. 

After  battlfs,  the  ili^posfll  of  the  bodies  of  the  slain  is  oft<?n  a 
Brioua  problem,  Naegell  proposes  the  fciUowing  method  of  iuter- 
ment:  After  selectijig  the  place  of  burial,  the  sod  and  layer  of  humus 
are  removed  from  a  Bufficiently  large  surface  and  thrown  to  one  side. 
The  corpses  are  then,  laid  upon  the  denuded  place,  and  the  layers  of 
corpses  aeparated  by  sand,  grave!,  or  fine  brush-wood.  A  trench  is 
then  dug  around  Ihe  pile  of  iload  and  the  eoil  gained  is  thrown  oviT 
the  corpses  until  they  are  covered  to  a  depth  of  1  melrej  when  the 
humus  and  sod  are  placed  over  the  wliole.  This  fumishee  a  dry 
grave  in  which  decay  rapidly  takes,  the  plaoe  of  putrefaction,  and  tlie 
corjises  snon  maldcr  away.  The  same  procedure  may  be  followed  in 
casM  of  epidemics  where  the  number  of  deaths  is  too  great  to  prop- 
erly bury  them  in  single  graves. 

Before  leaving  this  subject  it  may  be  well  lo  eonsider  the  matter 
of  funerah.  The  pernicioua  custom  of  public  funerals  in  cases  of 
contagiouB  diseaaeB  cflnnot  be  too  atrongly  condemned.  In  fact,  pub- 
lic funerals  in  eudi  caeea  should  not  be  permitted  by  the  health  aii- 
thorities.  To  minimize  the  danger,  the  bodiea  of  persons  dead  of  con- 
tagious disefl&es  should  be  wrapped  in  sheets  wet  with  a  solution  of 
bichloride  of  mercury  (1:500),  and  the  coflin  kept  iwcurely  closed. 
Still  more  pernieious  ia  the  cuetom  of  disposing  of  the  clothing  and 
other  pergonal  property  of  the  dead  of  contagious  diseases  hv  either 
diatrihuting  them  among  friends,  donating  to  ihe  poor,  or  Belling  to 
second-hand  dealerg.  Many  epidemics  of  contagious  diseases  have 
had  their  origin  in  this  way.  There  should  he  a  strict  law  prohibit- 
ing the  sale  of  any  article  with  which  the  deceased  has  come  in  con- 
tact during  the  last  illneaSj  unless  such  article  is  thoroughly  disin- 
fected. 


QUESTIONS  TO  CHAPTER  XIV. 

DISPOSAL  OF  THE  DEAD. 

What  is  the  difference  between  putrefactive  and  non-putrefactive  decom- 
poaitionT  Why  must  the  dead  be  removed  from  the  livingT  What  are  the 
cliief  methods  of  disposal  of  the  dead!    Which  is  the  most  commonT 

Why  should  the  soil  of  burial-grounds  be  dry  and  porous?  Upon  what 
is  the  decay  of  dead  bodies  dependent  I  What  is  the  usual  length  of  time  re- 
quired for  the  decay  of  a  human  body  I  What  may  affect  the  length  of  this 
period T    What  changes  other  than  decay  may  the  body  undergo? 

Is  there  any  evidence  that  the  air  from  'cemeteries  is  dangerous  to 
health  t  In  what  way  may  the  air^  from  a  closed  burial-vault  be  detrimental  T 
Is  it  probable  that  infectious  diBease-germs  are  disseminated  from  dead  bodies! 
Is  the  pollution  of  water  by  cemeteries  probable  T  What  agenta  serve  to  pro- 
vent  this?  Where  should  cemeteries  be  located,  however!  Why  should  en- 
tombment in  vaults  be  discountenanced  T 

What  are  the  advantages  of  cremation  T  What  are  the  objections  to 
itt    Is  It  necessary,  from  a  sanitary  point  of  view,  in  this  country? 

How  may  the  bodies  of  the  dead  be  interred  after  battles,  or  in  case  of 
very  fatal  epidemics?    What  arc  the  advantages  of  this  method! 

What  precautions  should  be  observed  in  cases  of  contagious  diseases! 
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THE  GERM  THEORY  OF  DtSEASE. 

The  ruling  Joclriuu  in  tlic  jiatliolatiy  of  Uii'  prwi'nt  ilay  is  Ihe 
germ  theory  of  rfiecaae.  Baectl  iiiioii  tlic  iltjttrlne  oF  nmnc  vivurn  ex 
vivo,  anfl  supportpil  by  strong  t'xpcriinental  and  cliiili'iil  e-vitlence,  it 
ia  accc|>tcd  by  the  groat  iiinjnrity  of  |)liy«icianB,  lU  tidvocatL^s  claim 
that  t!ie  lurge  clasa  of  dieeasca  kniown  as  tontagioua  or  infectioiiR  are 
aJl  due  to  the  preecnco  in  the  blood  or  liasu^-s  (if  minute  organiwms, 
either  finimal  or  vugptable.  Mjiny  other  diseases,  not  at  present  in- 
eluded  in  the  above  class  by  goCierfll  patholnglj^ts,  nfe  a}^>  IwUfVod,  l>y 
Uie  adherents  of  the  gt'rm  the'jrV,  to  be  cmaed  in  Uie  same  way. 
The  following  con»titu1es  u  brief  review  of  the  most  protuiner.t  facta 
in  Uie  history  of  the  doctrine: — 

The  doctrine  oE  the  vital  nature  of  the  contagion  of  disease'— 
the  contagiiim  animtittim  of  the  older  writers —  was  hold  in  a  vague 
way  by  many  of  the  physicians  of  the  past,  bnt  it  was  not  until  the 
latier  part  of  the  last  century  that  tlie  theory  took  duflnite  pliape. 
In  the  workfl  of  ITufeland.  Kirchcr,  nnd  Linn^^  the  idea  is  expresffcd 
with  more  or  leea  directne&F  that  the  pntpajration  of  infections  dis- 
easi?s  depends  uj)on  tlie  implantation  of  niiniitt?  indc|H'iidcnt  organ- 
isms into  or  upon  the  alTpi'tud  iiullviduul.  This  hypotliL'sis  was,  how- 
ever, first  clearly  ennnciated  iind  defended  with  great  force  by  Kenle 
in  1840.  Three  years  earlier,  Cagniard  de  la  Tmir  and  Schwann  had 
establiahed  a  rational  basis  for  the  thtwry  by  tlicir  observations  npon 
the  yeast-plant  and  its  relation  to  fonui/ntation.  In  183rj  Bassi  had 
discovered  in  the  bodies  of  silk-worms  affected  by  musvardme.  a  die- 
ease  of  these  inBoct*  which  proverl  very  desitnictive,  h  parasite  whieh 
was  ani^n  shown  to  l>e  the  caiiRg  of  the  dipcaae.  Within  the  next  few 
years.  Tulasne,  neBarry,  and  Kuchn  proved  that  cHirtain  fungi  were 
the  cansee  of  the  potato-rot  and  other  diseases  of  plants.  Schoenlcin. 
Ulahnsten,  and  Gruby.  hftwnpn  IS4n  and  1^45,  dcrtianRtrated  that 
those  akin  difeanea  of  man  plashed  bb  ihe  HneiB  were  due  eutirely  to 
the  action  of  vegetable  parasitic  nrganinms. 

Up  to  this  time  the  perm  thenrv.  iis  now  aeepp+rd,  had  reeeivcd 
no  support  from  experiments.  All  lllie  dipeases  rlatmed  as  parHsitie 
were  purely  tocal ;  so  far  as  the  parasitic  notnre  of  the  general  dig- 
eases  waa  rnnremed,  all  was  hypothetical.  In  1849,  Gii^rin  M^neville 
(374) 


TUE  GERM  THEORY  OF  DISEASE. 


375 


discovered  a  corpuscular  iirf;aiiisiii  in  the  blood  oF  silK'-WDrms  affected 
hy  iJie  pF.brinc,  which  -was  Inter  proven  hy  PaMeur  to  be  tlic  true  cause 
of  this  deBtructivc  disease.  PoUender.  in  1855,  and  Braiioll,  in  l8o7, 
found  iiMinLTinis  minute  rod-like  iirg-inisirifl  (baderia)  in  tlie  blood 
of  animals  dead  from  splenic  forer  or  antlirax.  In  iSti;!  Davaine  in- 
veatSgated  the  subject  more  fully,  and  showed  beyond  doubt  that  the 
little  organisms  tlisoovcrcd  by  PoIIetidcr  were  the  true  cause  of  an- 
thrax. The  more  recent  researches  of  Hobert  Koch  upon  the  history 
of  these  bacteria  or  bacilli  of  splenic  ftver  have  removed  all  doubt 
of  their  etiological  significance. 
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Pig.  43. — PoTni9  of  Bacteria.     (Frorn  Sclipnk.) 

In  1893  the  liist-named  observer  (itaTtled  the  medical  world  by 
the  ae«ertion  that  consumption  nr  tuberculosis  was  a  disease  of 
microbic  origin,  and  dependent  npon  the  presence,  in  tlie  affected 
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tissues,  of  an  organiem  which  he  named  Baritlus  tuberculosis.  Much 
controversy  arose  upon  ihm  point,  but  Kol-Ii  fortified  his  position  eo 
strQUgly  with  proofa,  Lotli  experimental  and  clinical,  that  it  may  now 
be  regardwi  as  fully  denidnslnited.  Kocli  liaa  likewise  shottii  (lSS.i) 
that  Asiatic  cliotera  is  dtip  to  a  bacterial  organism,  tenued  by  him 
the  "comma  bacillus,"  from  itB  shape.  It  is  generally  regard^  by 
bacteriol-ogiets,  however,  to  lieJong  to  the  class  of  nrgajiiBma  known  as 
spirilla,  and  not  to  the  bacilli.  Eberth  discovered  tbe  bacillus  which 
is  now  generally  accepted  aB  the  canse  of  typhoid,  in  IRSn ;  Fehlei&eo, 
thf  niicrococciia  of  erysipelas,  in.  18S:i;  Obt-rnieier,  the  spirillum  of 
relapfting  fever,  in  18(i8;  St-hiitz  and  Liilller  iliseovcrt'd  the  bacillus 
of  glanders  in  1882;  Neisser  announced  the  discovery  of  the  micFO- 
coix'ua  of  gonorrhea  in  ISTJt.  The  baeilliii?  of  leprosy  was  discovered 
by  Hanficn,  in  1879.  The  inicro-organiem  of  malaria  (pliismodium 
malarite),  which  is  an  animal  organism^  waa  discovered  by  Lavcran, 
in  ISSl.  This  organism  is  different  from  (lie  Bnnlhis  fnalarim  of 
Klebs  and  TommaBi-Crudelij  which  poaaefses  no  pathological  signifi- 
cance. Pneumonia  may  aho  be  regarded  as  a  microbic  disease,  since 
Sternberg,  Weichselbaum,  and  Friinkel  have  ahovm  the  c«nshint  prea- 
ence  of  the  diplocofcua  lanceolattig  in  the  sputa  in  that  diseaae.  In 
1884,  Nieolaier  and  Bosenbach  proved  that  tetanus  is  due  to  a  bacil- 
lus, BaciUiis  tctijiii.  In  the  pamc  yemr  Liilfler  igolatrd  the  'liplitberift 
bacillus,  obpcrved  prcvituisly  by  Klebs.  In  1802,  Canon  and  PfeitTer 
discovered  the  bacillus  of  influenza,  and  in  1894,  Yerzin  and  Kitasato 
independently  isolaffvl   the  bjicillus  of  bubonic   plagtip. 

The  cjireful  obBcrvatious  and  researches  of  tlie  investigators 
mentioned,  as  well  as  of  many  others  who  have  worked  earnestly  in 
this  lichl,  hare  established  the  germ  theory  of  disease  upon  a  secure 
foundation.  For  the  diseases  menti'oncd  the  parasitic  origin  nay  be 
accepted  as  fully  proven.  For  a  number  of  others,  among  which  may 
be  mentioned  Gnuill-pox,  yellow  fever,  scarh-t  fever,  typhus  fever, 
measles,  hydrophobia,  etc.,  the  etiological  connection  betncen  ibo  dia- 
eaee  and  certain  hypothetical  organisms  not  yet  discovered  appears 
highly  probable, 

In  connection  with  the  germ  theory  there  has  arisen  of  late  a 
Tcry  important  quefition  in  its  beanng^  upon  preventive  medicine. 
This  ii!  the  vnhie  of  the  so-called  protective  inoculations  against  in- 
fectious diseases.  Tho  protective  influence  of  vaccination  Jigainst 
small-pox  IE  firmly  estahlished  by  imliibitable  evidence,  Within  re- 
cent year?,  a  procedure  introdiiceil  by  Pasteur  to  protect  animals 
againjit  certain  fatal  infectious  diaeates,  euch  ae  splenic  fev«r,  fowl- 
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cholera,  and  rabies,  has  claimed  much  attention,  Pasteur's  observa- 
tions were  firat  made  upon  the  disease  termed  chicken -cholera.  He 
found  that  the  blood  of  the  dead  fowla^  or  of  tliose  attacked  bv  the 
disease,  swarmed  with  bacteria.  Inoeulatinns  of  healthy  fowls  with 
this  diaensed  Hood,  or  with  the  bacteria  alone,  earofiiUy  freed  from 
all  animal  fluids,  produced  the  same  dieease.  The  bacteria  were  there- 
fore asEumed  to  be  the  cause  of  the  diaeaee.  The  investigator  then 
tix>k  a  (jnantity  of  these  bacteria  and  '^cultivated''  them  through  a 
number  of  generations,  using  eteriltKcd  cliicJiec-brnth  as  a  culture 
medium.  Fowls  inoculated  with  the  result  of  the  last  cultivation  were 
Btill  attacked  by  the  same  BvfnptOTns,  hut  in  a  very  mi'd  degree,  and 
alitiost  UTiifornily  recovered  from  the  disease.  On  Bubsequcut  inocu- 
lation with  infected  blr^od  no  effect  was  produced  upon  the  "vaccin- 
ated'' fowfs,  while  the  same  blood  introduced  into  fowU  not  "pro* 
tecte<r'  by  the  previous  inoculation  produced  its  customary  fatal  effect. 
Pasteur  and  others  repeated  thcEe  experimente  with  the  organisma 
found  in  the  blood  in  splenic  fever  and  obtained  eimilar  reaulte.  In- 
oeiilationB  made  with  emulaiona  from  the  desiccated  spinal  cords  of 
animals  that  died  from  rabiea  have  also  proven  protective  against  this 
dfseaae.  These  protective  inoculations  have  been  made  upon  large 
numbers  of  sheep,  cattle,  and  man.  with  verj-  remarkable  success.  The 
"protective  inoculations"  produce  an  immunity  which  ia  more  oi  leisa 
lasting. 

The  most  important  discovery  along  the  lines  of  immunity  was 
made  by  Behriog,  in  1892.  This  obBerver  found  that  if  diphtheria 
bacilli  arc  cultivated  in  bouillrin  for  abotit  n  week,  the  medium  con- 
tains the  to^iL■  subatflbecs  of  tiie  bacilli  in  solution.  The  bticilli  mav 
then  be  entirely  Tctnoved  by  filtration  and  the  clear  fluid  represents 
the  toxin,  of  which  about  0.OO1  culiiic  cenfijnetres  will  kill  a  gainea- 
pig  weighing  350  to  300  grams.  If  this  toxin  is  injected  into  an 
animal  in  gi-adualljf  increasing  do«es,  neither  of  which  is  large  enough 
to  prove  fatal,  the  animal  acquires  an  immunity  to  the  diphtheria 
toxins,  which  are  the  products  of  (he  rliphtheria  baciUua.  Now,  the 
blood-fierum  of  this  immnntzed  animal  is  capable  of  neutralizing  the 
tosic  properties  of  the  diphtheria  toxin  either  in  the  test-tube  nr  in 
the  body  of  another  animal ;  in  olher  Mords,  the  blood-serum  con- 
tains antitoxins. 

For  practical  purposes,  a  healthy  Imrse  i^  injected  with  gradually 
increasing  dows  of  lovin,  beginning  with  0,1  ntbie  <-eidimetreB  and 
ending  with  several  doses  of  500  cubic  centimetres  each.  At  the  end  of 
about  six  weeks  from  five  to  nine  quarts  (according  to  the  sise  of  the 
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horse)  of  blood  are  willulrawn  from  the  jugular  vein,  the  lilood  al- 
lowci!  to  cnuguhite,  ainl  the  clear  Feniin  prepared  for  the  market. 
Tliia  serum  is  the  diphtheria  antitoxin.  This  Aotitosin,  when  injoctcd 
into  a  person  aufferitig  fmni  diplitheria,  will  neutralize  all  of  the 
free  toxins  circulating  in  Ihe  li  "«ttl.  and  Uie  outonte  of  the  case  <S<j- 
penda  entirely  on  'whether,  at  the  time  tJie  antitoxin  u  used,  the 
toxin  particles  are  mosUj  hix  or  comlniicd  ivith  the  tissue  cells.  In 
the  lattLT  cveot  the  antitoxin  is  puwerleSB  to  accoiupliab  very  much, 
and  the  issue  is  fdtttl.  It  is  for  this  reason  timt  the  modern  phvsi- 
cian  employs  antitoxin  ut  the  earliest  possible  Ftage  nf  llie  tiiaeaee,  bo 
BB  to  BcniLratixe  tlie  free  toxins  before  lliey  have  a  tJiiince  to  combine 
with  the  ccIIp.  For  this  rcapon  also  a  small  doac  of  antitoxin,  when 
injet'teil  Into  pcrpona  exposi'd  to  the  infection,  nuiy  prevent  the  de- 
velopment of  the  (lift'Sfte.  Tiie  intrudm-linn  of  antitoxin  in  the  treat- 
ment of  diphtheria  baa  reduced  the  mortality  from  diphtheria  from 
50  lo  ahout  10  |>er  tent. 

Tetanus  anlitoxin.  eltihoruted  by  Behring  and  Kitasato,  in  1690, 
ia  baa&d  on  the  Fame  prinoiplcs  and  prepared  very  much  in  the  same 
manner,  with  the  exeeptinn,  of  courst*,  that  the  Ictaniia  hacilln*  is 
Cultivated!  under  anaerobic  conditioug.  From  a  therapeutic  stand- 
paint,  however,  the  antitoxic  serum  ia  not  as  useful  as  in  the  case  nf 
diphtheria.  The  n^ason  given  ia  thiit  by  the  time  the  ayniploms  of 
tetanus  develop,  the  Umn  is  pnietically  combined  entirely  with  the 
nerve-wlls  and,  therefore,  eannot  be  neutraltzed.  On  the  other  hand, 
when  tlie  antitoxin  is'  u«nl  iiit  the  time  the  invasion  of  the  btirillus 
occurst  or  during  the  jwrioil  of  incLibation,  the  dcvelopnient  of  the 
diaease  may  he  prevented  with  absolute  certainty.  If  is  tliis  fact  that 
led  velcriniirians  to  uac  tctimua  antitoxin  in  every  case  of  snepicious 
wound  in  a  horso,  a  practice  wliicb  i?hould  be  followed  by  tlie  physi- 
cian  in  rase  of  any  fiuspiciona  wound  in  man. 

The  imnninity  conferred  hy  the  uee  of  nntitnsins  is  passive  and 
temporary,  the  hndy  of  the  patient  not  participating  in  its  production. 
In  the  case  of  other  infections  whirh  are  causfii  hy  micro-organisms 
not  poBsessing  unluljle  toxin,  (he  immunij'-ation  must  !«?  active,  anil 
fan  on)y  be  accompliylied  artificially  by  the  employment  of  "vaccines" 
prepared  from  the  bodies  of  tlie  dead  perms.  This  form  of  immu- 
t]ity,  which  mfiy  be  calVd  "bacterial."  depends  for  its  production  on 
altogether  different  forces,  rsniety,  ihe  property  of  (lie  white  hlood- 
celh  to  attract  and  devour  Ijacteria,  or,  as  Metchnikof  termed  it, 
"phapfKvtoftis."  However,  hcfore  invading  micro-or-giiniamB  can  He 
imhibcd  by  the  phagocytes  they  must  he  acted  upon  or  prepared  by 


another  eubHtarce  whicli  is  prosent  in  the  blood.  Tiiia  aiilietance, 
wliatever  its  nature,  rendpra  tlio  bacteria  capable  of  becoruing  im- 
bibed by  the  phagocrtea,  and  has  been  recently  designated  by  Wright 
find  Douglas  ae  "opsonins"  (from  opmno.  I  prepare  fctod  for).  Tbe 
reJative  power  of  phagiX'VtnsJB  in  iiiv  blood  of  a  patitnt  suffering 
from  an  iufection,  a*  t'timjiarecl  with  the  phagocytic  power  of  the 
bltxx]  yf  a  healthy  individual  towards  the  same  gertn,  is  called  the 
"opsonic  index." 

Thpsc,  liowTver,  are  not  the  only  defenpive  forces.  There  are  no 
doubt  a  nuiiibur  of  ntlior  sulistanpcs  in  the  tissops  and  fltiiils  of  the 
animal  orfranisms  which  protect  the  lotor  ugainat  iltBca&e,  and  it  is 
the  wcakfTiing  of  any  or  all  of  them  that  matccfl  infection  poBsiblo. 
The  subject  of  inimnnity  is  a  very  wide  one.  and  it  is  only  now  that 
wo  arc  he(;iniiing  to  understand  it.  The  time  will  no  doubt  coino 
when  every  infectious  difiease  will  he  either  prevented  or  cured  by 
atimulflting  the  production  of  the  necMeary  defensive  agents. 

THEORIES  OF  IMMUNITY. 

No  treatise  on  hygiene  is  complete  without  a  conaidcratSon  of 
the  factors  concerned  in  tlip  protection  of  the  anfmal  organiem 
againet  infection,  or  overcoming  infection  already  present.  Broadly 
speaking,  the  naturaJ  tendency  of  the  body  is  to  keep  along  the  line 
of  health.  Any  deviation  from  that  line  is  promptly  met  by  an 
effort  on  the  part  of  the  organism  to  correct  its  course  and  re-eatab- 
lieh  a  healthy  equilibrium.  A  foreign  body  in  the  eye  is  instantly 
flooded  with  tears  in  order  that  it  may  be  washed  out.  Failing  in 
tliatj  ao  inflammatory  reaction  is  act  up,  the  object  being  to  surround 
the  rrrilant  hv  adhesion  and  thus  shut  it  off  from  further  irritation. 
A  fractured  limb  in  immediately  placed  by  Mother  Nature  in  a  state 
of  enforced  rest,  owing  to  the  excruciating  pain  which  the  mntinn 
of  the  limb  producre,  and  at  first  fl  temporary  and  then  a  permanent 
rfint  (callus)  are  placed  around  the  fragments,  remaining  there  until 
toration  of  cnntinuity.  Certain  po'iftone  which  arc  gcuerated  in 
the  course  of  normal  metabolism  are  neutralized  and  eliminated  so 
as  to  prevent  self -poisoning.  A  local  invasion  of  pu*?- producing  bac- 
teria {staphylococcus,  streptococcus,  etc.)  is  a  signal  for  an  imme- 
diate concentration  of  armieB  of  IcuItoeyieB  in  an  attempt  to  dcfitroy 
the  invader,  and^  fniUng  in  that,  nn  ePTectnal  harrier  agalnet  further 
invasion  h  formed  through  a  process  of  inflammation  which  resnlta 
in  the  formation  of  a  membrane,  the  M-called  pyogenic  membrane. 
The  invasion  of  bacteria  ieto  the  general  circulation,  or  the  abaorp- 
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tion  of  their  products  (toxins),  slimulntes  the  production  of  sub- 
stances in  the  Iioily  which  destroy  Ihe  micro-organisms  or  neutralize 
their  poieoDB.  Thus,  the  natural  forces  of  the  body  are  continuoufiljri 
at  work,  maintaining  the  organiem  in  a  state  of  liealtEi.  When  Uiesft 
forces  become  inadequate,  or  are  leiiiporarily  deranged,  disease  or  fc^ 
deviation  from  the  normal  line  results. 

Immunity  may  be  defined  as  a  natural  or  acfjuired  resiBtanpe  to 
dipca&e.  Gcneraily,  the  term  refers  to  infections  diseas^w.  ImrauDity 
may  be  racial,  aa  the  immunity  of  the  negro  to  yellow  fever,  or  indi- 
vidual; it  may  he  nctive.  wlien  the  result  of  Qntiiral  infwiion  of 
inoculation,  or  passive,  when  produced  by  the  introduction  of  suh- 
Btancea  derived  from  animals  actively  immiiTiized,  as  in  the  ease  of 
antitoxin  treatment.  Immunity,  furthermore,  may  express  itsetf 
against  the  bacteria  (antibacterial),  the  toxins  (antitoxic),  or  gainst 
cells  from  an  animal  of  a  different  apeciea  (ejiolytic). 

In  order  to  more  fully  appreciate  Iho  relation  of  the  subject  r>f 
immunity  to  hygienic  problems,  it  may  be  well  to  consider  briefly 
the  two  factor  involved  in  the  causation  of  infectious  diseases.  ThoBC 
are:  the  Bpecific  niicro-orfjanism  or  the  exciting  cause,  nnd  the  resist- 
ance of  the  individual  or  the  jirediBposing  cause.  The  former  may  be 
likened  to  a  pUnt-eeed,  Ihe  latter  to  the  eoil.  Given  a  vigoroiiR  seed 
and  a  poor  soil,  no  prmvtli  will  take  place.  Similflrly,  a  favorab'e 
soil  and  a  poor  eeed  will  remain  barren.  To  get  the  best  results,  both 
the  eeed  and  the  soil  must  be  in  the  very  beat  condition.  This  is 
prooiacly  the  cusp  in  infection.  A  virulent  micni-organi?m  remains 
powerless  in  the  absence  of  a  predip-position,  nor  ivlll  infeojion  opcnr 
in  the  presence  of  a  predisposition  with  an  avirulent  micro-organ iam. 
As  neither  vinileneo  nor  resistance  are  constant  factors,  the  resulting 
infection  will  vary  in  each  individual  case,  from  a  mild  to  n  fatal 
attack-  The  vimlence  of  a  micro-organism,  under  natural  conditions, 
ip  increased  by  passage  through  the  bodies  of  susceptible  individuals, 
and  decreased  by  paasag^e  through  the  bodies  of  relatively  insusreptible 
peraoDiS.  This  explains  the  rise  and  fal!  of  an  epidemic.  At  first, 
the  most  pusccptible  individualB  in  a  community  are  attacked.  As 
the  gpecific  micro-organism  passes  through  the  bodies  of  these  victims 
it  gaine  in  virulence,  and  ilie  epidemic  gains  in  fury  until  the  mo&t 
insnereptible  individuals  are  reached,  when  the  vinilenee  of  the  micro 
nrganjpm  begins  to  decline,  and  the  epidemic  dies  out.  The  virulence 
of  bacteria  may  ahn  he  influeniced  by  climatic  and  atmospheric  con- 
ditions and  bv  aaaooiation  of  two  or  more  apeciea  which  either  in- 
cwaseB  oT  decreases  the  virulence  of  the  respective  species.    This 
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cjfltian  13  knti-Bn  as  B^Tnbiosis.  On  the  other  hand,  the  pR'disposIlina 
or  aaeeeptibility  of  the  individual  may  be  increased  by  bad  hy>.'lciiic 
surrrmndings,  chronic  poiecming,  aleohoJiaiii,  fatigue,  and  nvtrwurk 
of  the  nervous  systeiTij  exposure  to  cold,  improper  diet,  driigfl.  surgical 
operatioQR,  injuries,  previous  disease.  In  preventing  irift'ction,  there- 
fore, we  ghonld  aim  at  a  deslrnctton  of  the  bflcterifi,  or  nt  least  a 
rcduetion  of  their  vimlerce  by  the  use  of  antiBeptica,  etc.,  and  at  the 
same  time  we  should  enhance  the  resistnnce  of  the  individijal.  ■  In 
other  words,  we  must  render  the  seed  inactive  and  the  soil  unfavor- 
able. 

Th&  accepted  theories  of  immunity  are  (1)  Metchnikolfa  theory 
of  phagocytosiB  and  (?)  Ehrlirh's  side-chain  thtsory.  Each  explains 
part  of  the  plienomenon,  and  the  truth  probably  lies  between  the  two. 

(1)  According  to  Metchnikoff  and  his  folhiwera,  certain  cells  in 
the  animal  body  possess,  in  common  with  arneija  and  oilier  imieellular 
organisme,  the  property  of  incorporating  and  Jigestin^  ftjreif^n  suli- 
stances.  The&e  Kuhstanees  are  attracted  by  the  ee  Ib  by  a  bio-phyaical 
process  known  as  tlieiiiiotiixiiB,  which  may  ho  postive  or  negative, 
depending  on  whether  the  foreign  body  is  attractL-d  or  repelled.  The 
presence  of  the  foreign  body  within  the  cell  stimulates  the  pro«luction 
of  cellular  enzymes,  cijfa^es,  which  act  as  digestive  ferincnU.  The 
entire  [iroeesg  ia  called  phatfocyionis,  from  the  Greek  ^y«v,  to  eat, 
and  (twos,  cell.  In  the  human  body,  two  chief  vsriL'ties  of  phago- 
cjies  are  present:  (ft)  The  micfiipkages,  which  are  tlit'  polvmorpln"- 
DUelear  leukocytes  of  the  blood,  ond  (h)  the  macrop/taifen,  whStdi 
ii:c]udc  the  large  inonouuclear  leitkocvti'S.  the  li.ted  connwtive  tii>BUC 
cells,  and  oilier  cells  po?sc(<sing  phugoeylic  properties.  The  uiiero- 
phages  exert  a  special  digestive  action  on  bacteria,  while  the  macro- 
phages posBCBS  Bpecial  activity  toward  animal  cells  and  jirotoxfui. 
When  the  digestive  ferment  nf  ihe  niicroplingea,  the  mierocytaae,  is 
given  ofl  by  the  cells  and  is  circulating  in  the  bloody  the  blood-serum 
Bcquirea  bacteriolytic  or  cytolytic  properties. 

In  insuBceptilile  or  immunized  aninialfl  the  ppecific  bacteria  are 
attracted  by  the  micrnphnges  and  ingested  and  digestefl-  However, 
Iwfore  the  digestion  of  the  bacteria  can  take  plnc&,  they  must  undergo 
eertain  alteration,  and  this  is  accomplished  by  a  apeeific  Rubstance, 
also  the  product  of  the  leukocyteB.  called  fixaieur,  or  fisalive,  which 
corrppponds  to  the  "'iminiune-lK>dy''  of  Ihe  German  pch"ole.  or  the 
"opsonins"  of  Wright  and  Douglas.  These  opsonins  are  present  in 
ilie  blood  of  eV4'r>'  individual  to  a  di-gree  proportionfite  to  his  resist- 
ance to  a  given  infection.    Wlien  infection  takes  place,  the  organism 
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is  depreeBcd  at  first,  and  the  opaonias  are  ctiininiaherl,  or  what  is  catletl 
a  "^'ncgative  phase"'  takt-s  pliiw.  As  soon  as  tlie  orgiiuBm  reuovtTf 
from  tliis  primiirj  depreesion,  the  opBonins  iaiTt-ape,  and  a  "poaitrve 
phase"  is  readied. 

Briefiy  stated,  the  proceea  of  immunity,  according  lo  Moichni- 
koff,  is  as  rnllniivs: — 

(o)  The  piithogenic  bncteria  invade  the  body. 

{b)  The  microp!iag€B  are  attracted  to  the  bacteria  and  the  latter 
are  fixed  and  ingested. 

(c)  The  presence  of  the  bacteria  stiraulatea  the  production  of 
cytoge,  ivhit'h  arte  on  the  "sensitized"  bacteria,  resulting  in  a  com- 
plete digestion  ot  the  latter  or  bacteriolysis. 

It  will  be  observed  that  while  Metclmikoff's  theory  explains 
immunity  against  the  action  of  bacteria  and  toxic  cells,  it  fails  to 
explain  nntitoxic  immtmity.  The  latter  is  beet  elucidated  by  the 
theory  elaborated  by  Ehrlich  aud  his  followers. 

2,  The  LaleraUchain  Theory.— AQCording  to  this  theory,  the  ani- 
mal cell  h  made  up  of  numerous  bio-chentical  atom-groups,  the  eo- 
called  biogeji  moleculea.  These  groups  possess  specific  affinitiea  for 
Bimiiar  groups  in  either  food  or  other  organic  molecules.  Theaa 
atom-grmips  or  aide-chains  in  the  cell  are  called  receptors,  while  the 
correajitmding  groiipfl  in  the  food-mmhi'iitc-  are  cflllc<l  hiifiloiihorm 
(from  the  Greek  Sirreu-,  to  touch,  and  4^pmr,  tn  brinji).  In  the  proccw 
of  nutrition,  Ihe  receptors  itnite  wjtii  llic  htiplnplmri'S  of  the  fnod- 
mnhnide,   nnd   thus   tfie  lulter   beeolnes  nn    iritt'jjrid  ptirl   of   tlie  (t'll. 

With  food -molecules  of  a  more  complex  composition,  the  proeess  ia 
EoniPivhat  (lifferent.  Here  the  food-molecule  cannot  enter  into  com' 
binaiion  with  the  receptor  of  the  cell  unless  it  is  in  some  way  modi- 
licil.  This  modi'ficnlion  or  elaboration  of  the  complex  food -molecule 
ifi  accomplisliL'd  by  receptors  possessing  two  (liferent  atom'^rroups. 
One  atom-group  pos.=cBaes  an  affinity  fnr  a  fiTment-like  suli^tanoo 
present  in  the  blood-plasma — complement — ^which  prepares  the  food- 
molcrttlc,  which  then  combines  with  the  other  atnm-grnwp.  Recep-J 
tors  poesessing  two  such  atom-gronps  are  called  amhii-eplont. 

Kstending  this  h^-potheaia  to  the  explanation  of  immunity,  we 
aB3ume  that  a  mnkcnie  of  bacterial  (oxin  hehaveB  toward  the  cell  very 
much  like  a  fimd-molccide,  with  this  dJiTcrence:  A  toxin  niolecule 
poBBMsea  two  atom-groups,  a  haptophnroua  group,  which  conibineB 
with  the  receptors  of  the  celt,  and  a  ioraphoraus  group,  which  c\erl9  a 
poisonous  effect  on  the  cell.  If  the  amount  of  to\in  ia  not  amflicient 
to  destroy  the  cell,  the  latter  is  Ktiniulated  to  an  over-production  of 
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receptors,  which  are  cast  off  and  circulate  freely  in  the  blood.  Tliest?' 
free  receptors  anchor  the  toxin  molecules  as  soon  as  tliey  enter  the 
circulation,  and  tliua  prevent  their  couibining  with  the  cells.  In  this 
manner  antitoxic  immunity  is  established  and  maintained.  In  the 
light  of  this  hypothesis,  antitoxin  is  blood-serum  containing  free 
receptors,  and  by  its  introduction  into  the  systtm  in  cases  of  mfec- 
tion  (diphtheria,  tetanus)  we  administer  free  receptors,  which  cir- 
culate in  the  blood  and  anchor  the  toxin  molecules,  which  are  thus 
neutralized  before  they  can  combine  with  the  cells.  The  immunity 
produced  by  the  injection  of  antitoxin  is  called  passive,  and  is  espe- 
cially characterized  by  its  short  duration,  contrasting  with  the  lasting 
immunity  produced  in  the  body  of  an  individual  who  overcomes  suc- 
cessfully the  infection. 

In  the  case  of  the  more  complex  bacterial  bodies  or  toxic  foreign 
cells,  the  amboceptors  are  the  protective  agents.  Here,  while  one 
itom-group  combines  with  the  complement  which  fixes  the  bacteria, 
or  the  cells,  the  other  destroys  them.  As  a  repult  of  immunization  or 
natural  infection  the  amboceptors  are  produced  in  excess,  ard  the 
free  amboceptors  circulate  in  the  blood,  rendering  it  bactericidal  or 
cytolytic,  as  the  case  may  be. 


QUESTIONS  TO  CHAPTER  XV. 

THE  GERM  THEORY  OF  DISEASE. 

What  ifl  meant  by  the  germ  tlieoiy  of  diacaseT  When  did  this  doctrine 
flrat  take  dolinite  shapeT  Wheo  vi-aH  it  first  clettrlv  enuticiatol,  nnd  by 
wbom?  Wlint  basis  was  there  tlj«i  for  itl'  What  aubsw^UL'nt  ovidence  soon 
devi!lopE^d  t  What  was  the  first  evidence  of  the  paruBitii:  imture  ol  general 
disGanpst  Who  diapovered  and  who  first  denionstrnttd  the  Ime  cauBf;  of 
uiillir.'vxl  Who  proved  luh<-tt:uloiiia  to  be  of  mkroWc  ifirigitiT  WhenT  What 
othtT  di*i'a-t'n  are  now  knuivn  to  he  ruuscd  by  spctifii;  mirro-organiftiiiaT 
WliiAt  othiTa  are  probably  due  to  a  like  cau-^el 

What  eire<:t  haa  the  e^itabliahing  of  th«  germ  theory  upon  preventive 
medUineT  What  la  meant  by  prottetive  inociilationT  Wlinl  ovidenCT  ia  tliere 
that  ttita  is  posaiblcT  How  dti  di^E'OJW  germs  jirodui^e  tlicir  otmriLcteriatic 
elfwcla  upain  the  avsti'm  T  liaw  miiy  tlip  inoculBtinjj  matcriiil  be  prciinrpil  T 
How  ia  rliphllierka  antitoxin  prepared?  How  do  aDtitoxius  OjctT  What  are 
"o|tsanina"t    What  is  the  "ojiisonie  index"? 

Define  Immunity.  Same  vtirietitia  of  immunity.  ^Vlint  factorn  arc  rr 
>|lli)ilt«  to  the  productioH  of  an  infection!*  iliiii-aaL-T  How  is  Ihe  virulcniT  o(  a 
mirro-orgKniam  increased!  How  may  the  reaistance  of  the  individual  he 
diminiahcdt  IIom'  may  infection  hv  prev{>nti'dl  Xiimi;  the  accepted  tUi-urlm 
of  immunity.  Deiwnbp  MetiihniknfTs  thporr.  Define  cf/ffurs,  mictaphitffes. 
■maerophfi tjt-s :  what  sre  thetr  respectivo  funclionST  What  ar<?  reWptors?  H^iiv 
i»  nutrition  of  the  cell  brought  obout?  How  do  tit^tlns  oonthin'i"  with  tiie  r^llT 
Whiit  ift  tlip  (iinotinn  nf  anhbnceptors ?  What  rOin  do  the  rerepbJrs  piny  iji 
inamiinity!  What  ia  the  diUerence  in  ttie  mode  of  action  uf  receplDru  and 
HinboecplDrs  T 
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CONTAGION  AND  INFECTION. 

The  adjectivea  ''contagious"  and  '■'infectious"  are  used  to  desig- 
Eflte  certain  diseases  which  are  propagated  by  immodiate  contact,  or 
through  the  intervention  of  some  other  medium,  from  the  sick  to 
the  healthy.  The  matters  in  which  reside  the  morbific  poitfer  are 
microorgan  i  am  a. 

The  ditrereutiatiou  between  contagiou  aod  infection  is  aot  ea^j, 
Hany  of  the  diseaaeB  commonly  called  contagious  are  also  iofectioua ; 
that  ie,  they  are  propagatiid  not  merely  by  direct  contact,  but  also 
by  air,  water,  or  food  which  may  liave  become  infected  with  the  mor- 
bific agent.  SypliiHs,  for  example,  may  be  regarded  as  aimply  a  con- 
tagious disease;  at  the  present  day,  at  least,  we  cannot  coDLeive  of 
ayphilia  to  be  propagated  hy  breathing  infected  air  or  drinking  water 
contftitiiuflted  with  the  poison  of  syphilis.  Cholera  and  typhoid  fever, 
on  thL>  oUier  hntid,  are  examples  of  infectious  diseases,  neither  of 
them  being  directly  contagious,  but  conveyed  from  sick  to  well  through 
the  medium  of  contaniintited  water,  or  food.  Between  these  two  stand 
small-pox  and  typhus  fever  (and  perhaps  the  other  exanthemata), 
which  are  not  merely  contaiiious,  but  iufectioue  also. 

The  contagious  and  infectious  t^iisca&ea  are  of  particular  interest 
to  sanitarians,  bwause  It  is  believed  that  by  judicious  carrying  out 
of  aaiiitarj;  measures  they  can  be  prevented.  Hence  they  are  some- 
times termed  preventable  diseasefl.  Another  peculiarity  of  the  infec- 
tious di&easea  is  that  they  usually  occur  in  groups  of  cases.  Thus, 
8maIl-pox,  nieneles,  scarlet  fever,  typhus  fever,  diphtheria,  and  others 
of  the  clafls  do  not  occur  sporadically,  aa  it  is  termed ;  that  is  to  say, 
it  rarely  happens  that  only  one  i»jae  of  small-pox  ia  observed  in  a 
locality,  unless  active  meaeuree  are  at  once  taken  to  stamp  it  out. 
FsuflUv  a  number  of  caaes  occur  successively,  and  in  most  instances 
the  succeeding  cases  can  l«  traced  ultimately  to  the  first  caae, 

Contflgifiua  and  infectious  diseases  frequently  appear^*  epidemicB. 
Authoritica  differ  as  to  the  proper  definition  of  an  epidemic;  that  ia, 
given  the  population  of  a  place,  how  many  cases  of  an  infectioua  or 
contagious  dis&ase  are  necessary  Iwfore  the  disease  con  be  considered 
epidemic  at  such  place.     The  following  formula  waa  given  by  the 
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New  Orleans  Medical  and  Surgical  Association  in  response  to  the 
quer)':  "Under  what  circumstances  h  it  proper  to  declare  such  dis- 
eases (diphtheria,  scarlet  fever,  mcaslee,  small-pox,  vcllow  fever,  etc) 
epidemic  in  a  place?"  The  answer  given  ia  that  the  disease  siiould 
be  detlared  epidemic  when  the  number  of  cases  should  reach  these 
proportions^ ; — - 

For  a  itopulation  of  100 5  per  cent. 

"  "  50O .4  "       '■ 

"            "  2,ft00  to       5,000..  22ii  "  tliouaand. 

"               "              ■'  «,0{IO  to     10,000 . .  IQ 

"  20,000  to     50,000 . ,     9  "  ivn  tlioyatmd, 

"              "  S0,000  to  100,000 . ,      4  "       " 

"    200,000 1  "       " 

A  disease  is  said  to  be  pcindpmic  when  it  spreads  rapidly  over  a 
great  extent  of  country,  and  endemic  when  it  is  constantly  present  in 
a  place.  Diseasea  which  may  be  prevalent  in  certain  localitieB,  i.e., 
endemic,  not  infrequently  spread  over  larger  areas  of  country— over- 
flow tlieir  t)ordera,  aa  it  were — and  become  epidemic  or  pandemic. 
Thus  eholerflj  which  is  endemic  in  certain  dietricta  of  India,  fre- 
(piently  spreadft  over  adjacent  territory,  and  at  times  the  epidemic 
wave,  aa  Jt  has  been  called,  rolls  over  nearly  the  wliole  world.  Plague, 
malarial  and  yellow  fevers  make  similar  epidemic  excursions  into 
other  countries^  or  sections  of  country,  at  a  distance  from  the  places 
wliere  they  are  endemic. 

Contagious  and  infectioun  diseases  possess  another  peculiarity  in 
that  a  certain  time  is  required  after  the  introduction  of  the  poison 
into  the  system  before  the  disease  manifests  itself  by  its  typical  symp- 
toras.  This  is  called  the  "stage  of  incubation,"  and  varies  for  dif- 
ferent discaficp.  The  following^  table  shows  the  stage  of  in^bation  of 
a  number  of  such  diseases:— 

Table  LVI. 

Incubntion  of  tnfivliout  Duracica. 

Measles ,  - . 10  dny*. 

Small-pox H  " 

Mumps 18  " 

TJiphtherift    3  ■* 

BcarUt  (e\er ,, .,,,,,.,. 3  " 

Whoopmg-pougtj    , 14  '* 

Typhoid  fever   14  " 

T^phuB  fever 1  to  i  " 

Chicken  pox 4  " 

Erjuipplaa     4  '* 

'  Public  Health,  vol.  \l,  p.  4HI,  417. 
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The  period  during  which  the  infectiveness  of  the  patient  lasts 
also  varies.  In  aome  cases  It  probably  depends  upon  the  meaeures 
talien  to  prevent  the  spread  of  the  disease,  e.g.,  disinfection  of  the 
patient  and  his  BUrroundingg. 

The  Tjondon  Clinical  Society  has  naade  public  a  report  by  one  of 
its  committees,  which  has  for  several  yeara  carefully  studied  the  qiiea- 
tiona  of  incubation  and  the  duration  of  infection.  The  conelusions 
reached  do  not  differ  essentially  from  those  in  the  above  table,  but 
as  they  are  given  somewhat  more  in  detail  they  are  here  appended : — 

Diphtheria,  two  to  seven  days;   oftenest  two. 

Typhoid  fever,  eight  to  fourteen  days;   sometimeB  twenty-three. 

Influenza,  one  to  four  days;   oftenest  three  to  four. 

Measles,  seven  to  eighteen  days;   oftenest  fourteen, 

Mrnnps,  two  to  three  weeks;   oftenest  three  weeks. 

Rubeola,  two  to  three  weeks. 

Scarlet  fever,  one  to  seven  days ;   oftenest  two  to  four. 

.Sinall-|X)x,  nine  to  fifteen  days;    oftenest  twelve. 

Furtlter  investigations  were  made  with  regard  to  the  time  and 
duration  of  the  infective  period. 

Diphtheria  was  found  to  be  infective  during  the  period  of  incu- 
bation, attack,  and  convalescence. 

MumpH  and  rubtnila  are  also  infective  for  three  or  four  days 
before  the  onset  of  the  parotiditis  and  appearance  of  the  ras.it. 

The  contagimisneee  of  measles  speedily  disappeara,  and  does  not 
continue  in  diainfeoted  persons  for  over  three  weeks. 

Typhoid  fever  ta  infet-tiouB  from  the  tune  of  onset  nntU  two 
weeks  »tX<-T  the  fever  \mA  gone  and  conval&ac'ence  get  in. 

A3  is  well  known,  the  contagiousness  of  scarlet  fever  varies 
greatly,  but  ia  generally  continual  a  very  long  time — certainly  until 
desquamation  ceases,  and  eometimes  as  long  as  eight  weeks. 
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The  genna  of  infectious  or  eontiigious  diaeaBea  may  be  conveyed 
either  by  inanimate  ohjet-ts.  which  come  in  contact  with  the  original 
BOUTce  of  the  disease  or  by  living  animals.  Of  the  foniier,  air.  food. 
TTBterj,  and  clothing,  the  latter  included  under  the  general  term 
"fomitM,"  have  already  been  discussed.  The  transmission  of  disease 
by  animals^  especially  by  insects,  is  a  aubject  which  has  fissumed  con- 
siderable importance  of  late.  Leaving  aside  the  strictly  nnimal  dis- 
eases which  are  com mnni cable  to  man,  as  anthi-ax,  glanders,  hydro- 
phobia, actiaomyeosis,  etc.^  we  will   consider  only  the  instances  in 
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wliicli  the  animal  acts  as  a  pEisBiTe  ageat,  or  au  iDtenaediary  host. 
Tbu£,  oysters  £rom  sew  age- polluted  beds  have  been,  responsible  for 
epiilfiinics  of  typhoid  fever.  The  baciliua  coU  has  been  found  ia  the 
bodieB  of  such  oysters,  whiJe  C'hanteniesse  and  others  have  demon- 
strated the  (MJSBibility  nf  oysters  carrying  the  typhoid  bacillua.  Certain 
BDaiU  appear  ta  hu  intermediate  hosts  for  woririe  parasitic  to  mau.  The 
most  important  disease-carriers,  however,  are  the  insects.  Tiiese  ma:y 
either  convey  the  gerniB  mechanically,  or  inoculate  them  by  stinging  or 
biting,  or  act  aa  inteniiediate  hosts.  Tims,  fliea  may  carry  on  their 
le^  or  within  their  bodies  the  germs  of  cholera,  typhoid  fever,  tuber- 
culo$(8,  and  other  itifectlotis  diseasea.  and  deposit  thesa  an  the  food 
or  drink  which  is  eub&eqiiently  consumed  by  man.  There  in  abundant 
evideuce  to  prove  that  in  many  jtistanceB  epidemica  of  typhoid  fever 
have  been  caused  through  the  agency  of  the  domeatic  AVr  During 
the  Spanish- American  War  several  camps  were  visited  by  epideniics 
of  typhoid  fever,  aud  in  every  inatance  flies  were  demonstrated  as 
the  carriers  of  the  infeetion.  Fleas,  bed-buga,  spiders,  and  lice 
may  and  often  do  transmit  diaease  by  biting  the  individual  and 
inoculating  the  wound  with  the  bacteria  which  are  present  on  the 
proboscis.  In  the  case  of  mosquitoesj  there  are  certain  species 
which  act  aa  the  intermediary  host  and  are  essential  factors  in 
the  propagation  of  disease.  ThuB,  the  plasmodium  malaria,  a  pro- 
tozoon  which  is  the  specific  cause  of  that  disease,  undergoes  two 
cydea  of  development:  an  asexual  cycle  in  the  human  body,  and  a 
sexual  cycle  in  the  body  of  the  mosquito  of  the  genus  anopheles. 
When  the  mosqiiilo  draws  the  blood  from  &  person  suffering  from 
malaria,  the  flagellate  fonns  of  the  parasite  {microgametoqfles)  are 
developed  in  its  stomach.  The  flagella  {microgamdes,  or  miale  ele- 
ments) are  discharged,  move  towards  other  non-flagellated  forms  of 
the  parasite  {niacro'jfrmeie^,  or  female  elements)  and  fertilize  them, 
The  fertilized  parasites  then  invade  the  intestinal  wal!  and  form  a 
cystic  structure  [oocysts),  containing  numerous  minute  rods  or  eporo- 
zooits  which  have  resulted  from  the  segmentation  of  the  paraeili'. 
The  oticysta  evenlually  rupture  and  the  sporozooits  (ind  their  way' 
into  the  veneno-salivary  glands  of  the  mosquito,  to  be  introdnced  into 
the  ncit  person  who  is  so  unfortunate  aa  to  receive  the  :!4ing  of  the 
infected  mosfinito.  Once  in  the  circulation  of  man,  the  parasites  in- 
vade the  red  hlood-cella  and  there  undergo  multiplication  by  segmen- 
tation. 

Recently  «t  hag  been  demonstrated  that  yellow  fever  is  transmittftd 
by  another  species  of  mosquito,  stegomt/ia  fasciata.  probably  in  a  simi' 
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kr  manner;  while  Manson  has  shown  that  the  moBquito  (culex) 
acts  aa  the  mtermediaiy  hoet  ol  the  parasite  of  elephantiasis  {filaria 
ganguinis  kominis). 

Of  the  higher  animals,  rats  have  been  shovn  to  be  the  carriers  of 
bubonic  plague,  a  disease  to  which  they  are  subject. 

The  prophylaxis  of  diseases  transmitted  by  insects  and  the  higher 
animals  ia  to  be  accomplished  by  cleanliness,  destruction  of  the  pests 
whenever  possible,  and  avoidance  of  contact  with  animals  harboring 
the  germs  of  disease. 


QUESTIONS  TO  CHAPTER  XVI. 

CONTAGION   AND    INFECTION. 

Whnt  is  the  difTeren^e  betwceii  a  contagioua  and  an  infectious  diKaeeT 
Give  exiLDiplea  of  eacli.    What  diaeaaea  do  not  belong  to  i^itlier  of  these  clasacaf 
What  other  nameji  mi^ht  be  giiv^n  to  contagioua  and  infi?ctioua  diseases!    Iloir 
do  they  usually  ocaurl     What  are  their  exciting  cilubcsT     UoW  may  th«y  b*. 
prevented  T 

What  is  an  epidemic  T  Ulien  may  a  diB«&Be  be  declar^l  epidemic  in  » 
city  of  10,000  perfwQsT  Wlien  k  a  diaeaso  pandemic!  When  endemict  May 
an  endemic  disenne  bcH.'ome  epidemic  or  pandeniicT 

What  other  pei^ulitiritie^  do  eonlBgiouq  Kud  infectious  dieeRsea  pOBBeasT 
niiftt  diaeages  have  the  longest  period  of  incubation  I  What  ones  the  Ahortestf 
How  doea  the  period  of  incuhtition  aupjwrt  the  germ  thcrvrvT  WUftt  other' 
detinite  period  has  each  of  the§e  diseases!  What  is  the  usual  duration  of 
case  of  LyphoiJ  fever?  Of  scarlet  feverl  Of  measles!  Poca  (his  support  the 
germ  theorj'T  How  long  doea  a  typhoid  patient  reniaJn  infeetiveT  How  long 
a  diphtheria  patient?  A  ftcarlet-fever  patient?  (See  chajiters  on  School  Hy- 
giene and  Quarantine.)  Upon  what  does  the  danger  and  period  of  Infeetive- 
nens  dcpendl  Are  these  diseases  all  likely  to  confer  ttnniiitiity  a^inut  fnture 
atttt't^kDl  Which  are  mont  likely  to  do  thisi  What  r41e  do  nnimala  play  in 
the  tranamiKftion  of  disetiae!  Name  insects  which  act  aa  interine<liHtc  lioBts 
In  the  trnnaniission  of  umliirin.  Of  yeJIow  fever.  Describe  the  mode  of 
tranemissidn  of  malaria  by  tlie  nioaquito. 


^li 


OR. 


Ja 


nVO 


•>  t^l).  ^. 


-vv 


(390) 


CHAPTER  XVII. 

HISTORY  OF  EPIDEMIC  DISEASES, 

Ln  important  part  of  tin  knowledge  of  the  sanitnrifin  is  that 
which  relates  to  tlie  history  of  the  great  epidemic  diseases  which  hnve 
at  various  periods  devastated  large  areas  of  the  inhabited  wortd.  In 
ihie  chapter  the  history  of  these  diseases  will  he  briefly  trnced.  Al- 
though some  of  these  diseases  have  nearly  or  ■quite  ceased,  &  knowledge 
of  their  haljitg.  and  of  the  causeB  that  finally  led  to  their  extinction 
is  of  great  valu^?.  for  the  reaeon  that  the  principlee  and  measures  of 
prereqtion  which  were  effective  in  times  past  are  ths  Bame  which 
must  apply  at  present  and  in  the  future.  Hence,  time  spent  in  look- 
ing hack  over  the  fieldsi  traversed  and  noting  victories  won  will  not  be 
wasted. 

The  epidemic  disoaees  which  will  liere  claim  attention  are  the 
Oriental  plague,  the  sweating  sicknesB,  pniall-pox,  Asiatic  cholera; 
typhus^  typhoid,  scarlet,  relapaing,  and  yellow  fevers;  diphtheria, 
dengue,  epidemic  inflnenza,  and  syphilis.  In  addition,  some  informa- 
tion wiU  be  given  on  certain  of  the  diseases  of  animals  transmissible 
to  man.  Among  these  are  sheep-pock,  actinomycosis,  bovine  tuher- 
culosifi  (perlsucht),  rabies,  anthrax  (milzbrand),  and  glanders. 

THE  ORIENTAL   PLAQUE. 

The  Oriental  plague,  bubonic  plague,  the  black  death,  or  eiraply 
the  "plague."'  or  great  pestilence,  overtopping  in  its  fatality  all  other 
pestilences,  is  mentioned  by  a  number  of  the  Greek  and  Latin  inetlical 
authors.  The  first  account  which  clearly  refers  only  to  this  disease 
is  given  by  Procopius.  According  to  this  and  other  contemporary 
authors,  the  disease  began  to  spread  in  the  year  -^43  from  liowcr 
Egi'pt,  passing  in  one  direction  along  the  const  of  Northern  .\frjca, 
and  in  the  other  invading  Europe  by  way  of  Syria  and  Palestine.  In 
the  course  nf  the  pucceeding  years  this  pandemic  reached  "the  limits 
of  the  inhabited  earth,"  in  the  language  of  the  writers  nf  the  day. 
The  disease  prevailed  about  half  a  eentury,  and  produced  the  greatest 
devastation  wherever  it  appeareif.  "Cities  were  devastated,  the  country 
converted  into  a  desert,  and  the  wild  beasts  found  an  asylum  in  tlie 
abandone*!  haunts  of  man."' 


'  Wnrnefried,  f[Uote(l  by  Hiruh,  HiBt-Geogr&plit^rbe  Pathologie,  I,  p.  360, 
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The  plague  is  an  acute  infectioua  disease  caused  bj*  a  bacillus 
{bacillus  pestis)  nnd  characterized  by  an  affection  of  the  Ijinphatic 
system,  i.e.,  inflamrofltion  and  swelling  of  the  external  and  intemaJ 
lymphatic  glaude.  Accessary  symptoms  are  petethijil  spot*  upon  the 
skin,  and  hemorrhages  from  various  organs,  as  the  stotnacb,  nose, 
kidneys,  rectum,  and  uterus,  Tlioae  attacked  suffer  in  varied  d'egrees 
of  intensity.  In  some,  a  fulminant  form  occurs  which  carries  off  the 
patient  within  three  daya:  there  is  another  class  of  eases  in  which 
buljoes  develop,  witii  accompanying  fever  and  hemorrhages;  and 
finally,  a  light  fonnj  rarely  fatal,  in  which  only  the  local  Bymptoms 
are  manifested.  In  the  great  pandeniio  plague  of  the  fourteenth  cen- 
tury cough  and  bloody  expectorationa  were  very  frequent.  In  the 
later  epidemics  hemorrhage  from  the  lungs  has  been  rarely  noticed 
as  a  s^inptom. 

About  the  middle  of  the  fourteenth  century  the  bubonic  plagHC 
made  a  second  incnrBion  into  Europe  from  its  home  in  the  East.  A 
most  graphic  description  of  its  ravages  is  given  by  Boccaccio  in  the 
"Decameron."  Tlijs  author  states  that  in  1359,  "hetwecn  31arch  and 
July  following,  according  to  authentic  reckonings,  upward  of  100,000 
eouls  pvriehed  in  the  city  (Florence);  whereas,  liefore  that  c&tamity 
it  was  not  supposed  to  contain  so  many  inhabit  an  ta,'^ 

This  terrible  epidemic  was  forcibly  characterized  by  its  com- 
mon name,  "the  black  death."  Heckcr  estimatea  that  during  ita  con- 
tinuance, from  1347  to  1351,  25,000,000 — one-fourth  of  the  probable 
total  population  of  Europe — died.  In  various  cities  the  mortality  was 
—in  London,  100,000;  in  Paria,  50.000;  in  Venice,  100,000;  in 
Avignon^  00,000;  in  Marseillea,  16,000,  in  one  month.  It  was  aaid 
that  in  all  England  scarcely  a  t^nth  part  of  the  population  escaped 
death  from  the  diKeaee. 

The  moral  efiEecta  of  this  great  pandemic  of  the  plague  were 
hardly  less  deplorable  than  the  physical.  Religious  fanaticism  held 
fuU  Bway  throughout  Europe,  finding  its  vent  in  all  manner  of  ex- 
cesses. The  so-called  Brotherhood  of  the  Cross,  otherwise  known  ai 
the  Order  of  Flagellants,  which  had  arisen  in  the  thirteenth  centurv. 
but  had  been  suppreaaed  hy  the  ecclewastical  authorities,  was  revived 
during  the  black  pestilence,  and  large  tmmbers  of  these  relif^oua 
enthusiaslfl  roamed  through  the  various  countries  on  their  great  pil- 
grintageK.  Their,  power  increased  to  each  a  decree  that  Church  and 
State  were  forced  to  combine  for  their  suppression.  One  consequence 
of  this  fanatical  frenzy  was  the  persecution  of  the  Jews.  These  were 
accused  of  being  the  cause  of  every  evil  that  befell  mankind,  and 
many  were  put  to  death. 
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In  the  fifteenth  and  sixteenth  centuries  the  plague  was  generally 
diffused  throughout  Europe,  and  in  the  second  third  of  the  Beventeenth 
century  its  final  incursion  iuto  the  Occident  took  place.  The  great 
epidemic  in  Ijondon,  so  graph ically  described  by  Defot,^  occurred  in 
l(f6o.  In  the  early  part  of  the  eighteenth  century  (1720)  the  pbgue 
TiBited  Marseilles  and  Toulon;  from  1769  to  1773  it  was  epidemic  in 
Moldavia,  WaEIaehja,  Poland,  and  Southern  Russia ;  near  the  t'In&e 
of  the  eighteenth  and  in  the  beginning  of  tlie  nineteenth  century, 
in  Transylvania,  Wallachia,  Southern  Rueaia,  and  Greece.  In  1878 
and  187!),  and  in  1885^  the  plague  threatened  a  new  irruption  into 
European  territory,  being  epidemic  in  the  diatrict  of  Astraehan,  on  the 
CaspiaD  Sea.  In  1894  it  was  reportefl  epidemic  in  certain  parts  of 
China. 

Although  the  bubonic  plague  has  never  been  obeerved  in  America 
in  epidemic  form,  and  has  spared  Europe  almost  entirely  during  the 
present  century,  it  still  perfliats  in  certain  countries  of  Asia  and 
Africa,  especially  in  Arabia,  Mesopotamia,  Persia,  and  the  coaat  of 
Tripoli.  A  number  of  eaaefl  of  plague  occurred  a  lew  years  ago  in 
San  Frandsra.  in  the  Chinese  quarters. 

The  older  authors  ascribed  the  origin  of  the  plague  to  variouB  real 
or  BuppoBcd  conditions.  Comets,  conjnnctiona  of  the  planeta.  "Qod'e 
just  punishment  for  our  eins,"  and  ainiilar  causes  were  advanced 
to  account  for  the  outbreaks.  Most  of  the  writers  of  the  post-medieval 
and  modem  epochs  ascribed  the  disease  to  meteorological  conditions. 
Obaerving  the  fact  that  the  plague  never  advanced  into  the  torrid 
zone,  and  that  an  epidemic  generally  ended  with  the  advent  of  hot 
weather,  a  high  temperature  was  believed  to  be  incompatible  with  the 
eiistenee  of  an  epidemic,  and  a  cold  or  temperate  climate  was  con- 
sidered necessary  to  an  outbreak  of  the  disease.  The  exceptions  to 
the  rule  are  so  numerous,  however,  that  the  theory  of  the  climatic 
or  meteornlogtcfil  origin  of  the  plague  failed  of  euppnrt.  The  theory 
which  ascribed  the  origin  of  the  epidemics  to  the  influence  of  cer- 
tain hot  and  dry  winds  or  a  high  humidity  ie  also  insuflicient.  Cer- 
tain geological  formntions  have  been  supposed  to  fumieh  favorable 
conditions  for  the  development  of  the  disease.  Facta  show,  however, 
that  the  disease  has  prevailed  epidemically  and  endemically  in  vari- 
ous parts  of  the  earth,  and  of  the  most  diverpe  geological  character. 
A  certain  elevation  above  sea-level  ha«  been  held  to  confer  immunity. 
bat  recent  observationp  in  Inilin  show  that  this  belief  la  unfounded, 
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even  places  at  an  clovation  of  10,000  feet  above  sea-level  giving  no 
Beciirity  against  attack. 

There  ia,  however,  one  point  upf^n  which  nearly  all  writers  who 
mention  the  fact  at  all  agree.  That  is  that  bad  hygienic  condittoni 
are  alwaya  present  where  plague  prevails.  Nearly  all  observers  who 
have  left  their  impressions  on  record  mention  the  accumulation  of 
filth  in  the  houBca  and  streets,  deflcient  removal  of  excrementitioua 
and  other  sewage  niatture,  crowding  and  imperfect  ventilation  of 
di^'ellinga  aa  causes  favoring  the  development  and  spread  of  the  pes- 
tilence. All  point  out  the  necessity  of  the  removal  of  these  evila  as 
the  most  important  prophylactic  meaanre  to  he  adopted,  and  all  of 
them  call  attention  to  the  fact  that  those  clasBea  of  the  population 
most  exposed  to  these  unfavorable  influences  suffer  moat  from  the 
violence  of  the  epidemic. 

The  later  reportg  of  the  epidemics  in  Persia,  India,  Mesopotamia, 
and  Eusaia  agree  in  asserting  that  nothing  seems  to  have  promoted 
the  epidemic  and  endemic  prevalence  of  the  plague  so  much  aa  the 
material  wretchedness  of  the  inhabitanta  of  those  countries.  In  a 
collection  of  papers  on  the  plague,  printed  by  a  British  Parliamentary 
Commission  in  187&,  occur  these  statements:  "The  filth  is  every- 
where," saya  Mr.  Kennie,  one  of  the  reporters — "in  their  villages,  their 
houfps.  and  their  persons.  Their  dwBllings  are  generally  low  and  ill- 
ventilated,  except  through  tlieir  had  conatraetion ;  and  the  advan- 
tage of  the  natives  in  other  parts  nf  India,  of  living  in  the  open  air^ 
is  lost  to  the  villagers  of  Ghurwal,  from  the  necessity  of  their  crowd- 
ing together  for  mutual  warmth  and  shelter  against  the  inclemency 
of  the  weather."  Dr.  Dickaon,  reporting  on  the  plague  in  Irak  Arabi, 
in  187fi,  says:  "The  most  palpflble  and  evident  of  all  the  cauaes 
which  predispose  an  individual  to  an  attack  of  plague  during  an 
epidemic  outbreak  is  poverty.  No  other  malady  ahows  tlie  influence 
of  this  factor  in  so  striking  a  degree;  so  much  so,  indeed,  that  Dr. 
Cahiadia  styles  the  plague  miserm  morbis.  In  his  experience  (167G- 
77.  in  Bagdad)  he  found  that  the  poor  were  eeldom  spared,  the 
wealthy  hardly  ever  attacked.'*' 

The  manner  of  the  transmission  of  the  plague  has  now  been  dis- 
covered to  be  by  infected  rate  and  fleas.  Hence,  it  may  be  termed  an 
infectious  disease,  although  it  is  not  improbable  that  it  may  be  com- 
municated by  direct  contact  both  of  persons  and  of  fomites. 

These  considerations  indicate  the  meaaurea  of  prevention  to  b« 


'  itirwh,  op.  dt,,  p,  370. 
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adopted.  They  consist  of  a  rigid  quarantine  of  peraonB  and  fomites, 
prompt  and  complete  iaofation  of  infected  individuals  and  localities, 
and  destruction  (by  fire)  oi  thorough  disinfection  by  ateam  or  sul- 
phurous-acid gas  of  all  muteriala  Mpable  of  conveying  the  virua  of 
the  disease,  and  especiaHy  the  deBtruction  of  rate. 


THE  SWEATINQ  SICKNESS. 

This  name  concisely  characterizcB  an  epidemic  diseflBe  which 
for  the  first  time  appeared  in  the  city  of  London  and  other  parts  of 
England  in  the  autumn  of  1485.  According  to  Lord  Bacon,*  the 
disease  hegan  alwut  the  2l8t  of  September  and  lasted  until  near  the 
end  of  October.  It  broke  out  a  second  time  in  the  summer  of  1507; 
third  time  in  July,  I^IS,  spreading  in  the  course  of  six  months 
throughout  England.  In  ilay,  ISSS,  the  disease  made  its  appearance 
again  in  the  latter  country,  spreading  thience  over  a  great  part  of 
the  continent  of  Europe.  Another  very  malignant  epidemic  broke 
out  in  the  epring  of  1541,  lasting  through  the  aum-mer,  and  limited 
in  its  ravages  to  England. 

With  this  outbreak,  in  1551,  this  disease  disappeared  entirely  in 
England,  and  has  not  re-appeared  there  up  to  the  pres&nt  day.  In  the 
beginning  of  the  eighteenth  century,  however,  a  disease  very  similar  in 
its  symptoms  and  course  broke  out  in  Picardy  and  other  districts  of 
Northern  France,  being  confined  for  a  number  n{  years  to  this  sec- 
tion of  the  countrj-.  Toward  the  end  of  the  century  it  spread  to  tiie 
south  of  France,  and  since  that  tim^e  has  appeared  epidemically  at 
inter\'ala»  195  distinct  outbreaks  having  been  observed  in  the  course 
of  1G8  years,  from  1718  to  IBS'?.  The  disease  has  frequently  appeared 
in  Italy  since  1755,  and  in  various  parts  of  Germany  since  1801.  In 
Belgium  it  has  been  observed  at  a  few  places  within  the  present 
century. 

The  disease  appeared,  suddenly,  often  at  night-time.  The  patient 
waa  attacked  with  palpitation  of  the  heart,  dyspnea,  great  anxiety  and 
oppression,  and  profuse  perspiration,  A  miliary  eruption  often  ap- 
peared on  the  skin.  In  favorable  cases  these  symptoms  diminished 
in  the  course  of  one  or  two  days,  the  urinary  secretion,  which  had 
been  suppressed,  was.  restored,  and  the  perspiration  became  graduaUy 
less  free.  Recovery  ensued  in  from  one  to  two  weekft-  In  grave  cases 
there  were,  in  the  beginning  of  the  attack,  violeat  headache,  delirium. 
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convulsions,  followed  by  a  comatoM  eondition,  from  which  the  patient* 
rarely  recovere<3. 

This  disease  is  undoubtedly  of  an  infectiouB  nature,  as  proved  by 
its  rapid  spread  and  limitation  to  certain  localities.  It  appears  most 
fre^juently  in  the  epring  and  summer,  and  is  nearly  always  obserTcd  id 
marshy  or  damp  locaUtieB.  Its  spread  ia  favored  by  a  high  tempera- 
ture and  liuiniditv.  There  is  no  Apparent  connection  between  the 
outbreaks  of  the  sweating  aitkncsa  and  overcrowding  or  other  unsani- 
tary conditions;  in  fact,  it  is  stated  by  numerona  obflervera,  both  old 
and  recent,  that  children,  tlie  aged,  and  generally  the  poorer  clasBca 
were  Temarkflbly  exempt  from  tlie  disease-  The  recent  epidemic  in 
France,  in  1887,  wae  inreetigated  by  Dr,  Bronardel,  Cbantemesee, 
and  other  epideiniokigiats,  but  no  trustworthy  coti.clueioifl&  as  to  the 
nature  of  the  disease  have  yet  Ijeen  readied. 

Since  the  first  appearance  of  Asiatic  cholera  in  France,  in  1S3S, 
an  apparently  intimate  connection  has  been  obaened  between  the  oc- 
currences of  that  disease  and  outbreaks  of  sweating  sickness.  A 
dieeaBC  strongly  resembling  the  sweating  BickneBS  has  also  been  ob- 
sen^ed  in  India  in  districts  contiguous  to  placra  where  cholera  was 
at  the  time  epidemic' 

SMALL-POX. 

The  earliest  details  concerning  smnll-poi  are  derived  from  cer- 
tain Chinese  recordfl,  according  to  wbidi  it  appears  that  tliis  disease 
was  known  in  China  upward  of  3000  yeara  ago.  It  was  also  knonvn  at 
&"very  early  period  in  Inilia.  It  is  believed  to  have  been  introduced 
into  Europe  in  the  necond  century  by  a  Roman  army  retaming  from 
Asia.  It  is  believed  that  llie  Kmperor  Aureliup  died  of  sraall'poi, 
which  prevailed  m  hie  army  at  the  time  of  hie  death. 

The  first  distinct  references  to  amall-pox  in  medical  literature 
occur  in  the  wriliiigB  of  Galen,  in  the  second  century.  Rliazes,  in  the 
ninth  century,  wrote  upon  tlie  disease,  describing  it  very  accurately. 

The  almost  universal  Busccptibility  to  small-pox  caused  wide- 
spread devastation  wherever  it  appeared  previous  to  the  introduction 
of  vaccination.  The  statement  is  made  that  in  England,  in  the  last 
century,  about  one  person  in  every  three  was  badly  pock-marked.  The 
mortality  from  the  disease  was  exceedingly  great,  being,  in  the  latter 
half  of  the  eighteenth  century,  about  3000  per  million  of  inhabitants 
annual  I  v- 


^Muimy,     MAdru  QoArt.  MeA.  Journ.,    1840-41.     Quoted  in   HiiKh,  loc. 
eit..  p.  83. 
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In  India  the  mortoli^  from  Hmali-pos  has  been  exceedingly  great 
within  the  last  twenty  yeara^  From  I86G  to  18(59,  140,000  peraoim 
died  in  the  Pregidenciee  of  Bombay  and  Calcutta,  hftving  a  population 
of  about  40,000,001:1.  Several  years  later,  from  18T3  to  1870,  700.000 
died  from  thia  disease. 

China,  Japan,  Cochin  China,  the  islands  of  the  China  Sea,  and 
Corea  are  frequently  ravaged  by  Bmall-pox-  In  the  latter  country 
nearly  all  the  inhabitanta  are  Baid  to  bear  evidence  of  au  attack  of 
the  disease. 

The  Samoyedee,  OatiakB,  and  other  natives  of  Eastern  Siberia 
have  frequently  suffered  from  devastating  opideniies.  In  Kamtcliatka 
the  diBease  was  introduced  in  1767  ftnd  produced  frightful  raragea. 
Many  Tillages  were  conipletely  depopulated. 

In  Mexico  STiiflll-pox  wfta  introduced  by  the  Spaniards  in  V>20. 
Id  a  ehort  time  it  earned  off  over  3,500,000  of  the  uativeB.  In  the 
Msr<3Ueaa8  Islands  one-fourth  of  the  inliabitants  have  fallen  vicfimB 
to  the  disease  since  IS63. 

It  was  first  introduced  into  the  Sandwich  Islands  in  18S3,  and 
carried  off  8  per  cent,  of  the  natives. 

Australia,  Tasmania,  Xew  Zea(ant],  and  the  Fejee  Archipelago 
remain  exempt  to  the  present  dny  from  sniall-pox.  It  haa  Bcvend 
times  been  carried  to  Auetralia  by  vessels,  but  has  alwayB  been 
promptly  checked  by  the  vigilance  of  the  authoritiea. 

On  the '^Vpstem  Hemisphere  small-pox  wae  unknown  before  the 
arrival  of  the  European  conquerorB.  It  haa  been  spread  by  the  whitea 
or  imported  African  slavea  to  nearly  all  the  Indian  tribes  of  Irfith 
continents.  When  it  attacks  large  communitieB  unprotected  by  prc- 
viona  outbreaks  of  the  disease,  or  by  InoculatioD  or  vucination,  its 
ravages  are  frightful.  The  mortality  of  unmodified  small-pox  14 
usually  between  30  and  40  per  cent. 

Small-pox  is  a  highly  contagious  and  Infectious  di»eaK.  It  ii 
prodaced  by  actiial  contiict,  by  inoculation,  and  by  inhaling  an  at- 
mosphere charged  vitli  tbe  poiaon.  In  order  to  cause  an  outbrrak 
two  factors  are  neoeoaary:  firat,  a  number  of  individuals  nuscejiliblo 
to  the  diseue,  and,  second,  the  introduction  Into  the  body  hi  nAine 
manner,  of  the  virua  upon  which  it  depends, 

Smsll-pox  is  spread  from  (1)  persons  sick  with  the  diieu*;  (2) 
others,  not  themjelvea  sick  or  auflceptibk,  but  coioing  in  contact  with 
the  poison;  (3)  fomitea  (cotton,  wool,  etc.),  and  (i)  the  bodies  of 
persona  dead  with  small-pox.    It  is  also  prt^ltable  that  tiie  air  in  tb« 
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immediate  Ticinity  of  a  person  flick  with  small-pox  becomes  charged 
with  the  poison  and  able  to  convey  the  disease.  It  is  uf  present  impos- 
sible to  fix  the  distance  to  which  this  infectiousness  of  the  air  ei- 
tenda,  but  It  does  not  ordinarily  reach  beyond  the  room  in  which  the 
patient  is  coaBned. 

It  is  8  fact  of  common  obeei-Falioti  tliat  the  darker  racea  aro 
more  coramoply  attacked,  and  the  disease  is  likewise  more  fatal 
among  them.  The  mortality  among  uegtoes  is  much  larger  than 
among  other  racea. 

It  is  a  current  belief  that  small-pox  is  only  contagions  after  the 
development  of  the  puBtules,  This  is  a  serious  error.  It  is  probably 
contagious  in  all  Btages  of  the  diaease;  certainly  as  early  as  the  first 
appearance  of  the  eruption,  and  probably  even  in  tlie  stage  of  prelim- 
inary fever. 

One  attack  of  small-pox  usually  confers  immunity  from  the  dis- 
ease for  life.  This  rule  baa  its  exceptions,  however,  which,  if  not 
numerous,  are  yet  not  infrequent  The  author  has  seen  a  case  in 
which  the  patient  suffered  from  a  third  attack  of  the  disease. 

The  popular  belief,  that  persona  suffering  from  any  acute  or 
chronic  disease  are  lesa  tiable  to  be  attacked  by  ^mall-pox  than  tlio^ 
at  the  time  in  good  healtli,  is  erroneous.  On  the  contrary,  the  subjects 
of  chronic  disease,  such  a&  consumptioa  or  dyspepsia,  are  much  more 
liable  to  succuinb  to  an  attack  of  amall-pox  than  per^ns  previously  in 
good  health. 

It  is  tm^,  however,  that  individuals  suffering  from  some  other 
acute  infectious  discage,  like  acarlet  fever,  measles,  typhoid  fever 
etc.,  are  generally,  though  not  abaolutely,  exempt  from  an  attack  of 
Bmall-pox  during  the  time  they  are  sick  witli  such  disease.  But  if 
they  are  exposed,  after  recovery,  to  the  amall-pox  infection,  their 
liability  to  an  attack  is  as  great  as  in  those  who  have  cot  passed 
through  a  similar  disease,  A  number  of  cases  have  been  reported  by 
Curschmann,"  in  which  infection  by  sroall-pox  took  place  on  the  day 
in  which  convaleecence  from  typhoid  fever. was  Gstabliahed. 

The  author  has  reported  a  case*  in  which  the  patient  passed 
through  an  attack  of  erj'sipelas  during  the  incubative  atage  of  erosH- 
poi.  Prom  all  the  evidence  attainable^  the  incubative  stage  was  not 
prolonged  by  the  intercurrent  erysipelas. 

Epidemics  of  small-pox  usually  begin  in  the  autumn  or  winter, 
and  lessen  in  violence  as  wanner  weather  approaches.     The  spread 


'Ziemssen's   Cyclopwdia,   vol,   iL 
*  Medical  News,  July  7,  1883. 
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of  the  dieeaGe  ie  slow  at  first,  increasing  in  rapidity  as  the  foci  of 
infection  multiply. 

When  the  poison  is  imported  into  a  community  late  in  the  spring 
or  during  the  summer,  the  jncreaM  in  the  number  of  cases  is  ex- 
ceedingl}'  gradual  until  colder  weather  seta  in.  If  it  is  introduced  dur- 
ing the  winter,  the  disease  spreads  much  more  rapidly,  but  decreascB, 
and  aometimea  abnost  disappears,  tiuring  the  summer.  On  the  return 
of  cold  weather,  however,  the  epidemic  starts  out  with  a  new  lease 
of  activity  and  presents  great  ditficulties  to  its  restriction. 

A  number  of  oljservers,  among  whnm  are  Coze  and  Feltz,  Lugen- 
biihl,  Weigert,  Strauss.  Garre,  and  Wolff,  claim  to  huve  discovered 
specific  Organisms  in  the  contents  of  variolous  pustulee,  in  the  blood 
of  patients  with  the  disease,  and  in  vaccine  lymph.  Expert  bacterio- 
logists are,  however,  not  willing  to  accept  Uie  evidence  hitherto  lur- 
oifthed  S3  conclusive. 

Inoct^fttiou, — The  prevention  or  rcBtrietion  of  such  a  universal 
and  fatal  peetiltnte  as  sitiaH-pox  is  a  matttir  i>[  the  (lefpeet  impor- 
tance. The  first  attempt  to  limit  its  fatality  dates  from  the  end  of 
the  seventeenth  century.  It  became  generally  known  in  Europe, 
about  the  year  ITOO^  that  the  intentional  inoculation  of  variolous 
matter  into  healthy  individuals  induced  an  attack  of  the  diseaae,  which 
generally  ran  through  Its  various  stages  with  less  virulence  than  wliMi 
the  disease  was  contracted  in  the  usual  manner.  In  1716  and  1717  two 
papers  were  published  in  the  "Transactions  of  the  Royal  Society  of 
England"'  giving  an  account  of  the  process  of  inoculation.  The  at- 
tention of  the  public  was  especially  directed  to  the  matter,  however, 
by  the  famous  letter  of  Lady  Mary  Wortley  Montagu,  dated  April 
1,  1717,  THie  letter  is  as  follows' :  "Apropos  of  distempers,  I  am 
going  to  tell  you  a  thing  that  will  make  yon  wish  yourself  here.  The 
emoll-pox.  BO  fatal  and  bo  general  amongst  ua,  is  here  entirely  hann- 
leas  by  the  invention  of  ingTafting,  which  is  the  term  they  give  it. 
There  is  a  set  of  old  women  who  make  it  their  business  to  perform 
the  operation  every  autumn,  in  the  month  of  September,  when  the 
great  heat  is  abated.  People  send  to  one  another  to  know  if  nnv  of 
their  family  has  a  mind  to  have  the  small-pox;  they  make  parties  for 
this  purpose,  and  when  they  are  met^ — commonly  fifteen  or  sixteen 
together— the  old  woman  cornea  with  a  nut-shell  full  of  the  matter  of 
the  best  sort  of  small-poT.  and  asks  what  veins  yon  please  to  have 
opened.  She  immediately  rips  open  that  yon  offer  to  her  with  a  large 
needle — which  gives  yoo  no  more  pain  than  a  common  scratch^ — and 

*Tbe  letter  u  B4()re»p>nl  to  Mr*.  8.  C.  (Bftrafa  Chiswell). 
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puts  into  the  vein  as  much  matter  as  can  lie  upon  the  head  of  her 
needle,  and  after  that  biad&  up  the  little  wound  with  a  hollow  bife 
of  shell;  and  in  this  mficner  opens  four  or  five  veins.  The  Grecians 
have  commonly  the  auperetition  of  opening  one  in  the  middle  of  the 
forehead,  one  in  each  arm,  and  one  on  the  breast,  to  make  the  sign 
of  the  cross.;  but  tliie  has  a  very  ill  effect,  all  these  wounds  leaving 
little  BcarSj  and  1b  not  done  tiy  those  tliat  sre  not  superstitious,  who 
choose  to  have  them  in  the  leg  or  tliat  part  of  the  arm  that  is  con* 
cealed.  The  children  or  young  patients  pUy  togi^tlter  all  the  rest  of 
the  day,  and  are  in  perfect  health  until  the  eig^lith.  Then  the  fever 
begins  to  seize  them,  and  they  keep  their  beds  two  days,  very  seldom 
three.  They  have  rarely  above  twenty  or  thirty  in  their  faces,  which 
never  mark;  and  in  eight  days'  time  they  are  as  well  as  before  their 
illneas.  Where  they  are  wounded  there  remain  riinning  sores  during 
the  distemper,  which  I  don't  doubt  ia  a  great  relief  to  iL  Every  year 
thousandft  undergo  thia  operation;  and  the  French  ambaaaador  says 
pleasantly:  'They  take  the  Bmall-poi  here  by  way  of  diversion,  aa 
they  tftke  the  waters  in  other  countries.'  There  ia  uo  example  of  any 
one  that  has  died  in  it.  and  you  may  believe  that  I  am  well  satis&ed 
of  the  safety  of  the  experiment,  since  I  intend  to  try  it  on  my  deu 
little  eon. 

"I  am  patriot  enough  to  take  pains  to  bring  this  useful  invention 
into  fashion  in  England ;  and  L  should  not  fail  to  write  to  some  of  oui 
doctora  very  particularly  about  it,  if  I  Imew  any  of  them  that  I 
thought  had  virtue  enough  to  destroy  eueh  a  considerable  branch  of 
their  revenue  for  the  good  of  mankind.  But  that  difitemper  is  too 
beneficial  to  them  not  to  expose  to  all  their  reaentiiient  the  hardy 
wight  that  should  undertake  to  put  an  end  to  it.  Perhaps,  if  1  re- 
turn, I  may,  however,  have  courage  to  war  with  them," 

Soon  after  the  date  of  thia  letter  the  writer's  gon  was  inoculated 
in  Turkey,  and  four  years  later  her  daughter  also,  being  the  first  aub- 
ject  inoculated  in  England.  The  practice  soon  became  popular,  but 
several  fatal  cases  among  prominent  families  brought  it  into  disrepute, 
and  for  about  twenty  years  very  few  inoculations  were  made  in  Eng- 
land. It  was  revived  about  the  middle  of  the  century  by  the  fonnding 
of  a  smah-pox  and  inoculation  lioapital  in  London.  This  continued 
in  operation  until  1822.  The  recorda  of  thia  institution  showed  that 
only  three  in  a  thousand  died  of  the  dieeaee  thus  communicated.  The 
practice  has  now  fallen  into  desuetude,  being  superseded  by  vaccina- 
tion and  prohibited  by  law  in  England, 

Inoculation  was  introduced  into  this  country  in  1731  by  Dr.  Zab- 
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die!  Boj'^stoTi,  of  BostoTif  who  had  his  attention  directed  to  the  prac- 
tice by  Cotton  Matlier,  the  eminent  divine.*  During  ITSl  and  1j23, 
S8@  pefpiQg  were  inoculated  by  Boylston  and  others  in  Massachu- 
eetts,  and  6  died,  Theee  fatal  result*  rc-ndered  the  practice  unpopular, 
and  at  one  time  tlie  inoculutiou  hospital  lq  Bostun  was  closed  by 
order  of  the  legislature.  Toward  the  end  of  the  century  an  inoculat- 
ing hospital  was  again  open<.'d  id  that  city. 

Early  in  the  eighteenth  century  inoculation  was  exiensively 
practiced  by  Dr.  Adnui  Thomaon^  of  Maryland,  who  waa  instrumental 
in  Bpreading  a  knowledge  of  the  practice  throughout  the  Middle 
Statee." 

In  China  and  India,  and  perhaps  other  eaetern  countries,  inocu- 
lation waa  practiced  at  a  very  early  period. 

Tiie  inoculatinn  of  variolous  matter,  although  it  mitigated  to 
a  Tery  great  degree  line  attack  of  aniall-pnx  following,  had  one  very 
serious  ohjection,  osiiie  from  the  small  dcath-nite  whioh  waa  a  direct 
consequence  of  it.  This  was  the  fact  that  inoculation  al-ways  pro- 
duced small-pox,  and  thus  n^eisted  in  propagating  the  disease;  for. 
however  mild  t!<e  induced  disease  might  lie,  the  inoculated  individual 
waa  liable  to  communicate  ernall-pox  tu  others  in  the  most  virulent 
form.  Hence,  nothing  short  of  universal  inoculation,  which  was  mani- 
festly impracticable,  would  succeed  in  reducing  the  danger  from  the 

Taccination. — ^It  had  been  noticed  at  various  times  that  a  pus- 
tular disease  which  eometimes  appears  on  the  udders  of  cows,  called 
cow-pox,  had  not  infref|uently  heen  transmitted  to  the  handa  of  the 
dairy-maids  and  others  having  much  to  do  with  cowa.  In  the  course 
of  time  it  waa  also  noticed  that  persons  who  had  been  thus  attacked 
never  suffered  from  aniall-pox.  Tins  protective  i>ower  of  cnw-pox  was 
known  as  early  as  1T13.  and  in  1774  Benjamin  -Teety,  a  Glnnceaterahire 
farmer,  performed  vacrination  for  the  first  time  on  record,  inoculating 
hta  wife  and  two  sons  with  cow-pos  matter  ns  a  protection  against 
6mall-]Jo.v, 

It  is  said  that  when  it  became  known  that  Jesty  had  vaccinntt*d 
hiB  wife  and  sons,  "his  friends  and  neiplibors,  who  had  hitherto  looked 
upon  him  with  reppect.  on  account  of  liia  superior  intelligence  and 
honorahle  character,  began  to  regard  him  as  an  inhuman  brute,  who 

•I3r.  Jnlin  B,  QuinaTS  (fUrt.  Med.  Joiim.,  .Tune  23  and  110.  I883t  belJ^vn 
the  claim  of  Dr.  Boyliton  to  h»  the  first  Amrriran  inoculator  op*n  to  qilei- 
tioti.  Tlie  evidence  pr^iupntitd  in.  however,  inaufflcieat  to  diacredit  thc^  clftim 
ot  iite  Boston  phyHi^cian, 

"Sw  QwinBD,  Joi:  c/r,  p.  114. 
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could  dare  to  practice  expGriments  upon  his  family,  the  eeqtiel  of 
which  would  be,  aa  they  thought,  their  metamorpliosifi  into  horned 
heaate.  CoQBequently  the  worthy  fanner  was  hooted  at,  reviled,  and 
pelted  whenever  he  attrnded  the  markets  in  bis  neighhorhood-"" 

la  17yi  a  Bthool  teacher  ia  Holeteia  also  inoculated  tliree  boj-e 
with  the  Difltter  of  cow-pox,  but  nothing  is  known  of  the  euliaequeat 
history  of  these  eapffi. 

A!tliuugh  (he  above  facts  are  clearly  established,  it  is  to  Edward 
Jouiier,  a  modest  country  doctor  of  Berkeley,  in  the  county  of  Glou- 
uegler,  England,  that  the  merit  of  demonstrating  the  pmtfetive  power 
of  cow-pox  agaiust  amiill-pox,  and  of  diffusing  a  knowledge  of  this 
fact,  ia  due.  .Tenner  had  hia  attention  directed  to  the  asaertod  pro- 
tection conferred  by  cow-pox  during  the  period  of  hJB  apprentice- 
ship. After  a  residence  in  Lpndon  ns  a  pupil  of  John  Hunter,  lie 
returned  to  the  country  to  practice  hia  profee^ioji.  About  the  year 
17i6  he  began  studying  the  question,  and  gatliering  evidence  of  the 
protection  afforded  against  small-pox  by  the  atcidcntal  inoculation  of 
cow-pox  viruB.  For  twenty  years  he  studied  the  subject,  patiently 
awaiting  an  opportunity  to  put  Iijm  belief  to  the  test  of  experiment. 
On  the  Hth  of  May,  11'JG,  he  made  his  first  vaeiination  on  a  boy 
named  Janiea  Phippa.  Six  weeks  later  he  inoculated  this  boy  with 
variolous  matter,  but  without  suceess.  no  small-pox  resulting.  Two 
years  later  he  puhliehed  his  pamphlet,  entitled  "An  Inquirj'  into  the 
Causes  and  Kifccts  of  the  Variola  A'acdnse,"  etc.,  in  which  he  detailcil 
his  nbservatione  and  experrmenta.  This  publication  produced  a  great 
Bcneation  in  the  medical  world,  and,  allhougJi  much  opposition  was 
at  first  manifested  towards  his  views,  he  soon  gained  many  adherents. 

Vaccination,  aa  the  operation  for  the  inoculation  of  cow-pox  virus 
is  termed,  was  rapidly  introduced  into  all  civilized  countries,  and  soon 
demonetrated  its  good  effects  by  greatly  restricting  the  prevalence  of 
sniall-pos:.  It  is  generally  believed  that  the  first  one  to  practice  vac- 
cination in  this  country  was  Dr.  Benjamin  U'aterhouse,  of  Boston, 
in  the  gumm'er  of  1800;  but  Dr,  John  R.  Quiuan  haa  recently  shown" 
that  vacciiiiation  was  introduced  into  Maryland,  by  Dr.  John  Craw- 
ford and  Dr.  Janiea  Smith,  at  least  as  early  as  the  date  generally  as- 
signed for  its  introduction  into  Massachua^ftta. 

It  was  believed  by  Dr.  Jenner,  and  afterward  eonclu6i\'tfly  shown 
by  B  number  of  distinguished  experimenters,  that  vaccinia,  as  the  ditv- 
ease  produced  by  cow-poi  inoculation  was  called,  was  merely  a  modi- 

"Lfindon  Lancet.  Seplombcr  13,   1862. 
"yuinjin,  roc.  eiL,  pp.  118,  131. 
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ficatton  of  smallpox  as  it  exieted  in  the  cow.  Small-pox  virue,  wh^n 
inoculated  upon  the  cow,  produced  cow-pox ;  but  tlie  latter,  re-inocu- 
lated upon  man,  prodiieed  cow-pox  (vaccinia)^  and  not  amall-pox- 
These  e.xporimeiitH,  liowpver,  have  not  be^n  succeeaEul  in  all  instances, 
and  the  identity  of  the  two  diseases,  while  generally  recognized,  is 
not  absolutely  established.  Sheep-pock  and  horse-pock,  or  "greasCj" 
are  probably  merely  rnodilieations  of  the  dieeasc  produced  by  inocu- 
lating t;niall-pox  into  tho^e  anhnak. 

When  cow-pf>i  virua  ig  BUCcesBfuUy  inoculated  into  the  huninn 
syatem — that  ia.  when  a  person  ia  successfnlly  vaccinated — the  fol- 
lowijig  loial  add  general  symptoms  are  obeen'ed: — 

la  the  ease  of  a  primary  vaccination,  i.e..  where  the  individual 
has  not  been  previously  vaccinated  or  attacked  by  small-pox^  the  ])oint 
where  the  vaccination  ie  made  shows  no  particular  change  fur  tlie 
first  two  days,  ff  the  vaccination  ia  successful,  a  email,  reddish  pap' 
ule  appears  by  the  third  day,  which,  by  the  fifth  or  sixth  day,  has  be- 
come a  distinct  vesicle  of  a  bluish-while  color,  with  a  raieed  edge  and 
a  peculiar,  central^  cup-like  depression  called  the  umbilication.  By 
tlie  eighth  day  lliis  vesicle  baa  become  plump,  round,  and  pearl-col- 
ored, the  central  umbilication  being  filill  more  innrked.  At  this  time 
a  red,  inflamed  circle,  called  the  areola,  appears,  aurrounding  the 
vesicle  and  extending  usually  in  a  ratlins  of  from  one-half  to  two 
inches  when  fully  developed.  This  inflammatory  ring  is  pretty  firm, 
and  there  is  more  or  lesa  general  fever  and  often  enlargement  and 
tendemefw  of  the  axiliary  p;]ands.  After  the  tenth  day  t!ie  nreola 
begins  to  fade,  and  tlie  contents  of  the  vesicle  dry  into  a  hard,  brown- 
ish cruet  or  scab,  which  falls  olf  between  the  twentieth  and  twenty- 
fourth  daya.  leaving  a  punctated  scar,  which  gradually  becomes  white. 

When  tlic  vaccinia  has  passed  through  all  of  these  stages,  espe- 
cially if  tlte  vesicle  filleil  with  pearly  lymph,  and  the  areola  have  been 
well  developed,  the  vaccination  may  be  considered  a  success,  and  the 
individual  protected  against  sjnall-pox  for  a  number  of  years,  if  not 
for  life.  Recently  the  doctrine  liaa  been  strongly  advocated  that  vac- 
cination ia  not  absoivitcly  protective  until  a  aubaei]upnt  inoculation 
of  vaccine  fails  to  "take."  According  to  this  view,  vaccination  should 
be  repeated  until  it  fails  any  longer  to  exhibit  any  local  reaction. 
When  this  has  been  attained  the  individual  myy  be  considered  abso- 
lutely protected  for  life.  Theoretically,  this  view  has  much  in  its 
favor,  but  there  ts.  as  yet,  not  sufUcient  evidence  to  eetabliah  it  aa  a 

It  may  be  stated  aa  an  Mtablished  fact  that  vaccination,  although 
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carefuily  performed  and  eucceagful,  does  not  c'mfer  absolute  immu- 
nity from  small-pox  for  life.  The  protective  power  Seems  to  wear 
Dut  after  a  time  and  the  individual  then  again  becomes  susceptible 
to  BiDall-pox.  An  attack  of  small-pox  in  a  vaccinated  individual  is, 
however,  nearly  alvvay'B  nmcli  milder  than  whare  Lh^re  had  been 
no  vaccination.  There  is  no  fact  in  the  entire  range  of  medicine  bet- 
ter entablishcd  than  this:  that  small-pox  in  vaccinnti'd  persons  is  a 
much  less  diingerouB  dipcase  than  typhoid  fever,  while  in  unvnceinated 
cHBes  the  mortality  rangea  from  30  to  40  per  cent.  An  approximate 
guide  to  the  beneficent  influence  of  vaccination  upon  the  mortality 
from  small-pnx  ia  furnished  b}'  a  table  in  St'Ston's  report  oil  tacoina- 
tion.  Before  the  introduction  of  vaeciuation  the  tnortalHy  from 
amall-pox  per  million  of  inhabitants  of  Eoglaiid.  was  nearlv  3ono  per 
year.  After  the  introduction  of  vaccination  Uie  mortality  was  re- 
duced to  310  per  million  per  year. 

The  most  remarkable  and  convincing  gtatietical  evidence  on  the 
question  la  given  hy  Dts.  Seaton  ami  Buchanan,  nf  England.  Dur- 
ing the  small-pox  epidemic  in  T^ondon^  in  18*33,  they  examined  over 
TtOjOOO  Bchool-cbildren,  and  found  among  every  thouaand  without  evi- 
dence of  vaccination  300  with  scars  of  piriall-pox,  while  of  every 
thouaand  presenting  eome  evidence  of  vaccination  only  1.78  had  any 
BMch  traces  of  small-pox  to  exhibit."  The  reliability  of  general  mor- 
tality statisticB  may  be  called  in  question — in  atime  cases,  with  justice; 
but  the  significance  of  these  figures  cannot  he  evaded. 

The  upper  and  outer  surface  of  the  arm  is  ufiually  chosen  as  the 
point  where  the  virus  ia  inserteil,  althougli  any  part  of  the  body  which 
can  be  protected  against  friction,  or  other  niechanical  irritation,  may 
bfi  selected.  The  metliod  varies  sliglilly  in  the  hands  of  different 
vaccinatorft,  TJie  two  methods  most  fretjiiently  in  nae  are  acanfica- 
tton  and  erasion,  The  former  method  has  the  indoreemeut  of  Mr. 
Seaton.  the  high  Knglieh  authorily.  The  method  of  eraeion — scrap- 
ing off  the  epidermis  until  the  papillary  layer  of  the  ekin  is  laid 
bare — la  now  moat  frequently  used  in  this  country.  The  beat  iDstni- 
ment  tn  ufc  is  a  clean  thumb-lancet;  in  default  nf  Ibis,  an  ordinary 
sewing-needle  answera  well.  ^Vherc  animal  vaccine  ie  used,  the  ivory 
alip  or  sharpened  quill  may  also  be  used  with  satisfaction  to  make  the 
scarificatinn  or  craflion.  Whatever  iuetrument  is  uaefl,  it  should  alwaj's 
be  kept  perfectly  clean. 

A  point  of  vital  importance  Is  that  which  relates  to  tlie  proper 


'•S«iton»  "^■a«■in•tion."  li  Itryfwld'ii  Ryslein  of  Mnlidne,  vol,  i,  p.  SOl. 
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age  at  which  children  shdiild  be  vaccinated.  Ordinarily,  vaccina- 
tion should  be  pert"(jrnied  within  the  iirst  six  nioalhp  of  life.  In  time 
of  danger  from  a  threatened,  or  in  the  presence  of  an  actual,  epidemic, 
infants  may  be  vaccinated  when  only  one  day  old. 

In  order  to  secure  pcrmancnL  protection  against  Bmall-pos,  re- 
vaccination  should  be  performed  after  a  certain  inten-al.  Some  place 
the  period  nt  which  this  second  vaccination  should  be  done  at  five 
years,  while  others  allow  a  longer  interval— sevtn,  eight,  or  ten  years. 
The  law  of  Prussia  is  that  every  child  that  has  not  already  had  small- 
pox must  be  vaccinated  within  the  first  year  of  its  lift,  and  every 
i,pupil  in  a  public  or  private  institution  is  to  be  revaccinated  during 
ae  year  in  which  his  or  her  twelfth  birthday  nceurB. 

This  law  was  passed  in  18j'4.  Prior  to  this  time  the  mortality 
from  small-pox  was  15  to  W  per  100,000  of  the  population.  Since 
the  law  was  enacted  the  sTnall-pox  mortality  baa  varied  from  0.3  to 
3.(!  per  10,000.  Not  a  aingle  death  from  emall-poi  occurred  in  the 
German  anny  between  1874  and  1883.^* 

A  revaccination,  even  if  aut'cossful,  seldom  pasaes  through  all  the 
typical  etagcB  of  a  primary  vaccination.  The  vesicle  rarely  becomes 
BO  full  and  plump,  and  is  more  frequently  flat  and  irrcjrular  in  outline. 
Swelling  of  the  axillary  glands  and  other  complications  alse  seem 
to  be  more  frequent  than  in  cases  where  the  vaccination  ia  done  for 
the  first  time. 

The  question  whether  the  lymph  direct  from  the  cow  or  human- 
ized lymph  Ib  the  mpre  efficient  has  caused  much  diacussion.  The 
objections  urgtMl  against  the  use  of  humani7.ed  virus  are:  firsts  that 
ita  protective  power  has  become  diminit^hed  liy  tranemiseion  through 
many  gcnerationa;  second,  that  it  is  liable  to  tran&mit  other  dieeasea, 
guch  m  syphilis,  tuberculoBie,  scrofula,  etc.;  third,  that  it  is 'fre- 
quently difficiiit  to  olitain  in  i^ufficient  quantities  in  an  emergency, 
Buch  as  an  actual  or  threatened  epidemic. 

The  first  objection  is  disproved  by  the  testimony  of  many  of  the 

most  diatinguished  medical  men  in  Europe  and  thia  country,     Hu- 

^manized   vaccine   virus,   when  properly   inoculated,  secniB   to  be   as 

I  completely  protective  agidnet  emalt-pox  as  that  taken  direct  from 
the  animal.  Among  its  advantages  are,  that  it  "takes"'  more  readily 
and  rune  through  its  etafrea  of  development  in  a  elinrtcr  time,  and 
that  it  will  retain  its  active  properties  for  a  greater  length  of  time 
than  animal  virus.  The  pliypician  can  usually  control  the  source 
whence  he  obtains,  it.    He  can  watch  over  the  subject  that  fiirnishea  it 


'FrOHch,  MilitHr-Mfldiciri,  p.  4(11. 
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and  reject  that  which  is  suBpicious.  With  humanized  lympli  col- 
lected l»y  the  pliysiciaQ  himself  tliere  can  bti  no  dotiht  as  to  its  purity 
or  age;  with  animal  lymph,  furnished  by  the  cultivators  of  that  a> 
tide  there  can  lie  iif>  certainty  about  thither  of  tljese  important  points. 

That  syphilis  has  been  inoculated  witli  humaiiiz'ed  virua  can  no 
longer  be  open  to  doubt.  The  reoent  eiperimcnL  of  Dr.  Cory,  of 
England,  lins  eettlcd  this  tjuestion  definitely.  With  care,  however, 
this  sad  acuidpnt  ran  easily  be  avoiiled,  aud  t!ie  fact  that  syphilis 
has  been  so  rarely  transmitted  by  vaccination  i»  sufficient  evidence  that 
the  danger  of  such  infection  is  not  very  great. 

The  most  acrioua  objection  against  the  exclusive  use  of  human- 
ized lymph,  18,  that  in  grave  emergenciea,  such  as  a  rapidly-spreading 
epidemic  of  small-pox,  it  is  difficult  to  obtain  a  sufficient  supply  of 
the  lymph.  However,  humanized  virus  can  never  be  obtained  under 
the  Bflme  strict  flsepaia  aa  prevails  in  the  production  of  animal  virus, 
and  its  emplo3rment  is  not  juatifiable  on  tliia  account,  if  for  no  other 
reason. 

Humanized  virus  is  inoculated,  either  in  the  fresh  state;  i.e.,  the 
lymph  is  taken  directly  from  tlte  vcKicle  on  the  seventh  Jay  and  inoc- 
ulated directly  into  the  arms  of  other  individuals,  or  else  the  vesicle 
ia  allowed  to  dry  into  a  crust,  with  which  a  thin  paste  is  made  by 
moistening  with  wnter  at  the  time  of  vaccination.  The  readiest  way 
of  using  llie  crust  is  to  crush  a  snjall  fragment  between  two  small 
squares  of  glass,  then  moistening  it  with  a  drop  of  warm  (not  hot) 
water,  and  smearing  it  on  the  spot  where  the  vaccination  ia  to  be  mailp. 
With  a  lancet  a  number  of  croas-acariticationa  are  then  made,  and  the 
virus  well  rubbed  in.  OnEy  so  mnrh  of  tlie  cruet  should  I>e  moistened 
as  will  lie  uaed  at  th^  time.  Particular  car*  must  be  taken  not  to  use 
salisa  for  moistening  the  crust.  Aside  from  being  unclean,  there  is 
danger  of  producing  blood-poisoning  by  inoculating  certain  of  the 
oral  secrctinni?."' 

Animal  virus  is  obtained  by  inoculating  a  calf  or  heifer  with 
virus  from  another  case  of  cow-po_\.  or  by  re-inoculating  humanized 
vaccine  virus  into  tlie  animal.  The  vesicles  are  opened  on  the  aev-^ 
enth  day  or  at  the  end  of  ninety-eix  hnurs  (Copemann)  and  ivory 
pninU  or  the  eude  of  quills  coated  with  the  lymph  and  dried  with  a 
gentle  beat,  or  the  pulp  ia  rubbed  up  with  50  per  cent,  glycerin  and 
drawn  up  in  fine  piiiss  lubes.  The  whole  operation,  from  beginning 
to  end,  is  done  uiidtT  strict  asepsis. 

In  vaccinating  with  animal  virus,  the  quiU  or  ivory  point  ia  first 

■*See  Bttmbng  and  Magnin,  BsctEria.,  p.  3a5.     Second  edition. 
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moistcnt'd  with  a  drop  of  water  to  soften  the  adhering  Ijiuph ;  the 
Bcarification  or  abrasion  of  the  ekin  is  tlipo  infido  with  the  lancet  or 
nt^dle,  and  the  virus  Tuhljed  weli  into  the  scarified  spot,  or,  in  using 
the  glycerinized  virue,  the  latter  is  simply  rubbed  into  the  acarified 
arva. 

In  uaing  animal  virus  the  sueeesaiTe  Etngfs  of  development  are 
UBually  one  or  tivo  djijs  later  than  when  humanized  virus  is  used. 
In  the  former  cape  the  areola  is  rarely  developed  before  the  ninth  day. 

Certain  coniplicatiuna  are  likely  to  occur  in  the  course  of  the 
Vflcciniaj  of  whifii  the  etudeut  &hr>uld  be  aware. 

When  the  areola  appears  there  is  usually  more  or  Icsa  fever. 
Sometimes  the  constitutional  manifestations  are  decidedly  marked, 
fever  of  a  high  grade  bein^  not  nncommon.  In  Jiddltioii  to  the 
glandular  enlargement  and  tenderness,  an  outbreak  of  roiwola  some- 
times comes  on  nbout  the  ninth  or  tenth  day.  This  eruption  may  be 
mistaken  for  scarlet  fever,  imt  if  it  is  remembered  that  two  infectioiie 
diseaaes  rarely  co-exist  in  one  individual  during  their  full  develop- 
ment tliia  error  will  be  avoided. 

Erj'sfpelaa  involving;  the  entire  arm  is  eometinipB  obnen'ed  as  a 
complication  of  vaceinntion.  This,  in  nearly  every  caee,  depends  upon 
some  depravement  of  the  patient's  constitution,  malnutrition,  bad 
sanitary  surroundings,  or,  pprhap?,  more  frequently,  chronic  alco- 
hulism.  Individuals  who  are  Imbilually  intemperate  in  (he  indulgence 
of  aloohotic  liquore  are  especially  unfavorable  subjects  for  vaccination. 
The  residts  are,  fortunately,  rarely  aerjoua  to  the  patient. 

Another  inconvenient  copiplication  of  vaccination  ig  the  forma- 
tion of  a  deep,  ill-looking,  sloughing  ulcer  at  tlie  vaccinated  point. 
This  is  the  result  of  infection  with  impure  virus  or  lack  of  cleanlincsB 
in  making  the  scarification.  It  should  lie  home  in  mind  that  a  very 
Bore  flrm^  especially  if  followed  by  the  formation  of  on  ulcer  or  gaU' 
grenous  sore,  may  not  be  protective  against  small-pox,  Such  a  patient 
should  not  be  considered  properly  raecinated.  and  must  be  revacciU' 
ated  as  s<mo.  ag  he  recovers,  or  immediately  if  there  is  any  danger 
of  amall-pox  infection. 

Children  with  ecsomatous  eruptions,  however,  localized  upon  any 
portion  of  the  body,  should  not  he  vaccinated  until  ihe  eruption  is  first 
cured^  except  in  times  of  danger  from  smaH-pox.  The  eczema  will 
be  almost  certainly  rendered  worse  in  consequence  of  the  general 
hvperemia  accompanying  the  febrile  reaction,  and  the  phypici&n  who 
performB  the  vaccination  will  be  blamed  for  causing  the  skin  disease. 
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The  author  has  placed  on  ret'ord"'  two  caaee  of  generul  pBoriaais 
following  vaccination,  and  other  cascB  have  heen  since  reported. 
Urticaria  and  exudative  erjthema  have  also  lieen  repeatedly  observed. 

As  bc-fore  statedj  syphilis  may  be  corniiiuiiieated  to  llio  vaecinee 
by  ■vaccine  Tirua  obtamcd  from  a  syphilitic  Biibject,  but  this  acci- 
dent is  infretjuent.  There  cun  be  little  doubt  that  some  of  the  caaee 
reported  as  ''vaccinal  gyphilis"  are  cases  of  tardy  hereditary  syphilis. 
lighted  up  by  the  general  eysteroic  disturbance  following  vaccination. 
In  some  cases  tetanus  has  followed  vaccinatinn.  Thig  unfortunate 
complicaliniD  may  be  due  either  to  the  telanus  bacilli  gaiui^ig-  access 
to  the  virus  in  the  process  of  preparation,  or  infection  of  the  patient 
during  vaccination. 

Nest  in  importance  to  vaccination  in  the  propbylfl.\i8  of  small- 
pox IB  prompt  iBolation  of  the  sick.  No  one  but  the  medical  and  other 
attendants  of  the  sick  should  be  allowal  to  rauie  in  contact  with  them. 
All  attendants  and  other  persons  exposed  to  the  infection  sliouldj 
of  eourfie,  b*  promptly  vaccinated,  unkee  this  has  been  auccesafuISy 
done  willitn  the  jirevioua  year  or  two.  Disinfection  of  all  discharges 
from  the  patient  and  of  the  room  and  its  contents,  after  the  patient 
has  recovered  or  died,  must  be  practiced.  The  beat  disinfectants  in 
eniall-po.x.  are  bichloride  of  mercury,  free  chlorine,  sulphurous  acid, 
and  formaldehyde. 

When  it  i»  learned  that  a  perflon  has  small-pox,  if  he  U  not  le- 

njoved  to  a  special  hospital,  a  mom  shotild  be  prepared  for  his  occu- 
pancy, The  carpets  should  be  taken  up  Bi3(l  the  floor  kept  clean. 
Wintlow-curtains  and  unnecessary  furniture  and  drapery  should  be  r&* 
moved  from  the  room.  After  recovery  of  the  patient  the  bed-clothing 
must  be  thoroughly  disinfected  with  etcam  or  sulphurous  acid,  or  de- 
stroyed by  fire.  The  individual  hinieelf  should  not  be  allowed  to 
mingle  with  healthy  persona  until  all  danger  of  infection  ia  passed 
and  the  surface  of  his  body  has  been  Ihorouphly  disinfected. 

At  a  conference  of  fianitary  officials  in  the  city  nf  Chicago  (May, 
1HJ)4)  the  fallowing  proposiiiims  Mcrc  miopted.  They  represent  the 
most  advanced  conclusions  of  competent  authority  upon  the  most 
practical  means  of  limiting  the  spread  of  emall-pox:— 

"1.  The  city  should  be  divided  into  districts  containing  not  more 
than  10,000  people. 

"2.  Each  district  should  he  placed  under  the  aupern'ision  of  a 
competent  medical  inspector  with  necesaary  assiatanta  to  {a)  make 
a  house-to-house  inspection;    (h)    to  etic'Ceaj-riitly   rftccinste.  witliin 

■*  Jouni^l  CutanvQuq  Mid  VenotiB  DiMnses,  vol.  i,  No.  1,  p.  U. 
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Uie  sliorteet  possible  time,  all  persons  who  have  not  been  vaccinated 
during  the  outbreak,  and  tliat  the  tirsi  vaccLuatioo  he  withLu  seveu 
days;  {e)  to  properly  disinfect  all  houses  and  tlieir  coutenta  where 
emall-pox  occnrs. 

"3.  Necessary'  means  and  appHanccB  for  efficient  di&iofection  oF 
materials,  premises,  etc.,  should  be  provided  as  the  esigencreB  of  eacli 
district  may  require. 

"4.  Each  case  of  small-poi  should  be  immediately  r&moved  to  a 
suitably  constructed  and  properly  equipped  and  officered  iaoLation 
hospital. 

"5.  Except  in  extreme  cold  weather,  hospital  tente,  aa  prescribed 
in  the  United  States  Army  Regulations,  floored  and  warmed,  are  pre- 
ferable to  the  average  hos]>ital  or  private  dwelliQg,  and  increase  the 
chances  of  recovery  of  the  pati\.'nta.  Cases  of  &nial]-po.\  neceEsarily 
detained  in  their  oun  homes  aliould,  with,  their  attendants,  be  rigidly 
i&olatwl  during  the  period  of  danger,  and  pliysicians  vieiling  such 
patients  professionally  shall  he  Biiliject  to  suth  regulations  bis  may  he 
prescribed  by  the  local  liealth  officer, 

"6.  Persons  exposed  to  Bmall-pnx  cfvntagion  ehonld  he  immedi- 
ately vaccinotod  or  revaccinated,  and  kept  under  observation  for  not 
less  than  fourteen  days  from  time  of  last  eipoaure. 

'*7.  It  is  the  sense  rtt  this  conference  that  where  such  meagiirea 
are  all  enforced  it  will  nr.t  be  ne<''essary  for  neighboring  cities  and 
states  to  exclude  all  persona  who  come  from  fluch  city  who  are  not 
prolrcted  against  small-fK>x  by  vaccination,  and  to  require  disinfec- 
tion of  all  baggage  and  merchandise  capable  of  conveying  ^mall-pox 

infection/' 

ASIATIC   CHOLERA. 

A  disease  which  cau6i?s  the  death  of  three-fourths  of  a  million  of 
human  beings  where  it  is  endemic  within  the  apace  of  Ave  years,  and 
which  mnkea  periodical  excursions,  spreading  over  nearly  ihe  entire 
inhabited  globe  with  destructive  violence,  muet  surely  cnmraand  the 
interfiled  attention  of  every  intelligent  person.  Asiatic  cholera  is 
endemic  in  Inilia,  where  it  probably  originated  centuries  ago.  Some 
authors  clnim  to  have  found  satisfactory  evidence  of  its  existence  in 
the  writiuga  of  the  clapsical  aulhora  of  India  and  Greece  at  a  period 
aa  early  as  the  eeoond  century  of  the  fhristian  era.  The  evidence  is, 
however,  not  beyond  questirin.  In  the  eixteenth  ajid  seventeenth  cen* 
tuxioa  European  travelers  in  the  East  gave  pretty  exact  accounts  of 
the  disease.  One  of  the  most  definite  of  these  was  given  by  Oaspar 
Coixea,  an  officer  in  Vasco  de  Gamma's  expedition  to  Calicut.     Ha 
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stales  that  Zamnrin,  the  chief  of  Calicut^  lost  20,000  of  his  troops 
by  the  discE&e.  A  still  more  definite  and  the  first  trustworthy  accouut 
is  that  of  Sornerat,  a  Frt-neh  traveler.  He  describea  a  pestilenre  hav- 
ing all  tlie  characters  now  recognized  as  belonging  to  Asiatic  cholera, 
which  prevailed  in  the  neighborhood  of  Pondieherry  and  tlie  Coi 
manticl  coast  in  17GS  and  17(19,  and  which  carried  off  60,000  of  those 
attacked  by  it  within  a  year.  Dr.  McPherson,  in  his  "History  of 
Cholera,"  give.s  numerous  references  which  indisnptably  establish  the 
endemic  existence  of  the  diaeasc  in  India  prior  to  the  preseat  wn- 
tury. 

Being  enderaicnlly  prevalent  over  a  greater  or  leas  area  of  India 
for  Tnany  veare,  cholera  finally,  in  1817,  crossed  the  boundarieB  of  that 
country,  and,  advancing  in  a  southeasterly  direction,  invaded  CeyEoa 
and  the  Snnda  Islands  in  1818.  In  a  westerly  direction  the  disease 
was  carried  to  the  islands  of  Mauritius  and  Reunion,  and  reached  the 
African  cnast  in  1820,  During  this  year  it  also  traveled  northeasterly, 
devasting  tlie  Chinese  Empire  for  the  two  following  yenr&j  reach- 
ing Nagasaki,  in  Japan,  in  1823. 

In  ISail  the  disease  spread  from  India  in  a  westerly  direction,, 
extending  along  the  cast  coast  of  Arabia  to  the  border  of  Mesopotamia4 
and  Persia.  In  the  spring  of  1823  it  began  with  renewed  violence, 
following  the  river  Tigris  to  Kurdistan,  and,  extending  farther  in  a 
westerly  direction,  reisched  the  Mediterranean  coast  of  Syria.  In 
the  following  year.  IB23,  it  e:^tended  from  Persia  into  Asiatic  Hussia, 
reaching  Aatrachan  on  the  European  border  in  September,  bat  dytng 
out  nearly  everywhere  beyond  the  borders  of  India  during  the  ensuing 
winter. 

In  1826  cholera  again  advanced  from  Tndia»  reaching  Orenburg 
in  Russia,  in  1839,  and  in  the  following  n-inter  Bpj>eared  in  St.  Peters- 
burg. Extending  to  the  north  and  south,  it  invaded  Finland  and 
Poland  the  same  year.  From  Persia  the  disease  spread  to  Eg^^pt  and 
Palestine  in  1830-31. 

From  Rngsia  the  pestilence  invaded  Germany  in  1&31,  passing 
thence  in  18.32  into  France,  the  British  Isles,  Belgium,  the  Nether- 
lands, 2^orway,  and  Sweden.  In  the  latter  year  cholera  crossed  the 
Atlantic  Ocean  for  the  firat  time,  being  carried  to  Canada  by  etni- 
grante  from  Ireland,  and  spreading  thence  to  the  United  States  by 
way  of  Detroit.  In  the  same  year  it  was  imported  into  New  York  by 
emigrants,  and  rapidly  spread  along  the  Atlantic  coast.  During  th$ 
winter  of  1832  it  appeared  at  New  Orleans,  and  passed  thence  up  the 
Mississippi  Valley.     Extending  into  the  Indian  country,  causing  aad 
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havoo  among  the  aboriginea,  it  advanced  westward  until  its  further 
progress  waa  stayed  by  the  shores  of  the  Pacific  Ocean.  In  1834  it 
reappeared  on  the  east  coast  of  the  United  States,  bnt  did  not  gain 
much  headway,  and  in  the  following  year  New  Orleans  was,  again  in- 
vaded by  way  of  Cuba.  It  was  importet!  into  lloiioo  in  IS'S'A.  In 
1835  it  Appeared  for  the  first  time  in  South  America,  being  restricted, 
however,  to  a  mild  epidemic  on  the  Guiana  coast. 

While  the  pestilence  waa  advancing  in  the  Weetem  Hemisphere, 
it  also  spread  throughout  Southern  Europe,  invading,  in  turUj  Portu- 
gal, Spain,  and  Italy, 

Eileuding  in  an  easterly  direction  from  India,  the  diaeaae  reached 
China  and  Japan  in  1830-31;  westwardly.  Africa  was  invaded  in 
18^4,  and  ravaged  by  the  epidemic  during  the  following  three  yeara. 

This  second  extensive  outbreak  of  cholera  ended  in  18;J7,  disap- 
pearing at  all  points  beyond  the  boniera  of  India.  In  1846  the  dis- 
ease again  advanced  beyond  Its  natural  confines,  reaching  Europe, 
by  way  of  Turkey,  in  1848.  In  the  autumn  of  this  year  it  also  ap- 
peared in  Great  Britain,  Belgium,  the  Nttherlanda,  Sweden,  and  the 
United  States,  entering  by  way  of  New  Yrirk  and  New  Orleans.  In 
the  succeeding  two  years  (he  entire  extent  of  country  east  of  the  Rocky 
Mountains  was  invaded.  During  J851  and  185g  the  disease  was  fre- 
quently imported  by  enjigrante,  who  were  annually  arriving  in  greiit 
numbers  from  the  various  infected  countries  of  Europe.  In  1853  and 
1854,  cholera  again  prevailed  extensively  in  this  country,  being,  how- 
ever, traceable  to  renewed  importation  of  infected  material  from 
abroad.  In  the  following  two  yeara  it  also  broke  out  in  numei"ou3 
South  American  States,  where  it  prevailed  at  intervals  until  1863. 

Hardly  had  this  third  great  pandemic  come  to  an  end  before  the 
rtiaease  again  advanced  from  the  GangeBt  spreading  ihroughout  India^ 
and  extending  to  China,  Japan,  and  the  East  India  Archipelago  during 
the  yeara  1863  to  1865.  In  the  latter  year  it  reached  Europe  by  way 
of  Malta  and  MarPcillcH.  It  rapidly  apread  over  the  Continent,  and 
in  1866  was  imported  into  this  country  by  way  of  Halifai,  New  York, 
and  New  Orleans.  This  epidemic  prevailed  extensively  in  the  Weat- 
efn  States,  but  produced  otilv  slight  ravages  on  the  Atlantic  coast, 
being  kept  in  check  by  appropriate  sanitary  measures.  In  the  same 
year  (1866)  the  disease  was  also  carried  to  South  America,  and  in- 
vaded, for  the  first  time,  the  Statee  bordering  on  the  Bio  de  la  Plata 
and  the  Pacific  coast  of  the  Continent. 

■RTiile  the  epidemic  was  thna  advancing  westward  from  its  home 
in  India,  it  was  at  the  same  time  spreading  northwardly  over  the  en- 
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tire  western  part  of  A&Iq,  auU  in  a  BouthcaBterl;y  direction  over  Nnrtli- 
em  Africa.    la  the  latter  continent  it  prevailed  from  18(35  to  1S69. 

Cholera  never  entirely  dieappeared  in  KuBsia  during  the  latttT 
half  of  the  sixth  decade,  and  in  18?0  it  again  bmke  out  with  vio- 
lence, carrying  off  a  quarter  of  a  million  of  the  inhnbitants  before 
dying  out  in  18i3.  It  spread  from  nuseia  into  Germany  and  France, 
and  was  import*!,  in  1873,  inlo  this  country,  entering  by  way  oi  New 
Orleans  and  extending  up  th^  MiesiHsippi  Valley.  None  of  Ih* 
Atlantic- coast  cities  suffered  from  the  epidi^mic  in  IS73,  and  since  tliat 
year  the  United  States  have  been  entirely  free  from  the  disease,  with 
the  exception  of  a  few  imported  caaea  in  New  York  Harbor  In  18S7. 

In  June,  1.S83.  a  new  epidemic  of  cholera  broke  out  in  Egypt, 
where  it  raged  with  great  violence.  The  disease  first  appeared  in 
Damietta,  near  (he  outlet  of  the  Suez  Canal.  It  was  umnicHtionably 
imported  from  India,  probably  Bombay.  wIkto  it  prevailed  ae  early  as 
the  month  of  May.  At  the  time  of  the  outbreak  in  Doiutetta  that 
city  was  overcrowdipd  witli  people  who  had  come  to  attend  a  great  re- 
ligioue  fair  and  festival.  It  has  been  proven  that  pilgrims  from  Bom- 
bay were  among  the  attendants  at  this  fair.  The  epidemic  came  to 
an  end  in  Egypt  in  the  autumn  of  1883.  In  the  came  year  (1883)  a 
small  outbreak  occurred  in  MarfleiU^,  but  intelligence  of  it  w*8  care- 
fully suppressed  by  the  authorities.  The  dieeaBe  does  not  se^m  to  b«ve 
spread  from  this  centre,  but  ia  June  of  the  following  year  choler* 
brok«  out  in  Toulon,  having  probably  been  imported  in  a  transport 
ship  returning  from  Tonquin.  This  outbreak  was  very  violent  and 
rapidly  Ppread  throughout  Southern  France,  Italy,  and  Spain.  After 
apparently  dying  out  during  the  winter,  it  reai*peared  in  the  spring  of 
ISS.'i  with  renewed  violence.  The  total  number  of  caecs  in  Spain  alone 
in  the  latter  year  was  over  one-third  of  a  million,  with  nearly  120,000 
deatha. 

In  the  summer  of  18R.^  cholera  also  broke  out  in  a  virulent  form 
in  >T8pan.  and,  after  a  ccBsation  during  the  following  winter^  recurred 
with  increased  fatality  in  1886.  In  the  latter  year  there  were  over 
lOO.OnO  denths  from  the  disease  in  that  countr>*. 

During  lp:S(i  and  1SA7  ciinlera  continued  m  Southeastern  Italy 
and  in  the  Austrian  dominions  at  the  head  of  the  Adriatic.  A  few 
cases  occurred  in  France  and  Germany,  but  by  stringent  sanitary  meas- 
XiT&t  an  ^pidentie  waa  averted. 

In  November,  1886,  cholera  was  carried  to  South  America  in  an 
Italian  eh^ip,  the  "Persw."  bound  from  Ornoa  (n  Buenos  Ajtg«.  The 
dieeaae  rapidly  -spread  in  the  Argeatine  Republic,  and,  craasing  the 
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Andean  range,  invaded  the  Pacilie  coai9t  of  the  South  American  con- 
tinent for  the  Becond  time,  reaching  t'hili  and  Bolivia  and  threatening 
Peru  and  Brazil,  In  Chili  alone  there  were  over  ID.OUO  deaths  in  the 
first  aix  months  of  1897,  The  furtlier  proga'ss  of  the  epidemic  wus 
arrested  and  the  entire  Westefn  Hemie]ihere  ia  now  free  from  Uie 
disease. 

From  July  to  December,  1889,  cholera  prevailed  with  considtT- 
able  viruleQce  in  Mesopotamia.  In  18y0  it  reappeared  ia  Spain;  iu 
1392  in  France  and  (Jermany,  raging  with  great  violence  in  liuni- 
burg.  Nesrly  8001)  pereonB  died  from  the  disease  in  the  latter  city. 
Some  cases  were  brou^'ht  tlitnce  to  New  York,  hut  the  active  aanitairy 
meosurea  taken  were  successful  in  preventing  its  further  Apreail. 

This  brief  historiral  sketch  of  all  the  epidemics  of  cholera  ob- 
served beynnd  the  Lordera  of  India  dc^nionstratoB  aeveral  facts:  first, 
thflt  the  home  f>r  hreciling-place  of  cholera  is  in  India,  empecially  the 
delta  of  the  Oanges,  whence  it  spreadB  at  intervale  throughout  the 
world;  second,  that  it  always  advanrea  along  the  lines  of  travel  of 
large  bodies  of  human  beinge;  and  third,  that  it  advancei,  by  pre- 
ference, along  water- roirtes.  Exceptions  undnqhtedly  nccur,  but  the 
rule  h  a  gi-neral  one.  The  disease  nwiii?  lo  ^prettd  with  dillkuUy  al'fiig 
the  lines  of  railroad.  When  the  ditwase  haa  extended  from  Xew 
Orleans  it  has  always  been  up  the  Miunissippi  Valley,  expending  its 
violence  upon  the  river  cities — A'ickehurg^  Memphiti,  St.  Ijouis,  and 
Cincmnati. 

Several  factors  must  coneur  before  there  can  ho  an  epidemic  of 
cholera.  Tlicae  are:  first,  tlie  chfttera  poiBon^  second,  ciTlain  liiral 
conditions  of  air,  soil,  or  water;  and,  third,  icdivldtDit  predis[^>OR(tion. 
Without  a  concurrence  of  al!  these  conditions  no  ontlireak  con  nrrup. 
If,  by  any  means,  the  co-esiatence  of  these  thrw  condilinnii  win  be 
prevenled.  cholera  can  be  averted.  The  following  are  facta  braring 
upon  thin  question:  Cliokra  Ih  poniinHiiiiiitcd  through  the  agi-ney 
of  a  epwific  poison-  This  dioea  not  ndmtt  tit  doiiht,  Thr  reBearcliM 
of  Dr.  Robert  Koch,  of  Germany,  have  (•■tabliiihi'd  tht  fftft  that  a 
micro-organ iem  found  in  th«  ilit«itiniil  di*'liiirgi*  \)t  ihiih-rn  [ih- 
tients  and  in  the  lKwli<-H  of  lliom  den'l  with  1f*<'  diwaw  \»  ih-  iiclivn 
agent  in  propagyting  the  malndy.  'VhU  orgnritiim,  nmni'd  by  Koch 
the  "comma  bacilluti."  from  iU  g'-ncnit  nwi'iMfdiiin-e  In  n  I'Mrnnin,  wai 
first  discovered  by  thin  »*minfnt  pwOcplonlfl  In  the  Mifftdlimt  umilitiiU 
of  cholera  eoriMtrt  in  l^pt,  In  IHUJI,  nitd  In  (ha  foljowlhfr  v«r  mort 
tboronghly  sbadied  ia  Caleutla,  whlthnr  ha  hiid  Iiih'ii  miit  by  Iho 
Qennan  goT«nun«nt  til  |ntniut'  Idi  liiV(«llgn(lfiii4,     1 1  |iiim  htim  deiii- 
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onEtrated  that  this  germ  m  aln'aya  present  iu  the  dischargee  of  cholera 
patienta,  and  up  to  thia  time  it  has  not  been  found  in  any  other  dia- 
ease.  E,\perinieute  upoo  animala  have  also  shown  that  cholera  can 
be  produced  in  tlie  latter  by  introduciog  the  germ  into  iheir  bodies 
in  various  waya.  The  demonstration  of  the  bacterial  nature  of 
cholera  seeni3  to  be  complete. 

While  cholera  cannot  be  regarded  as  personally  contagious  in  the 
same  Bcnse  or  in  tlie  aame  degree  oe  emnll-pox,  there  can  he  no  lioubt 
that  it  is.  spread  only  hy  the  poieon  from  other  cases  of  the  disease. 
Generfllly  this  disease  is  conveyed  hy  water  polluted  by  the  dejections 
of  cholera  patitTits.  The  r'eg;ularity  of  ite  march  along  routes  by 
which  the  intercourse  of  human  beinge  takra  place,  and  always  in 
connection  with  other  ciiseB  of  cholera,  proves  this.  There  is  no  un- 
donbti'd  case  on  record  where  genuine  cholera  has  been  spontane- 
ously developed  outaide  of  India. 

That  certain  gi^ological  and  perhapa  meteorological  conditions 
are  neceesary  for  the  propagation  or  virulence  of  the  poison  of 
cholera  is  beyond  dippute.  Outbreaks  uanally  take  place  during  the 
Bummer  or  autumn,  and  nearly  alwaya  partly  or  entirely  die  out  dur- 
ing cold  weather.  Further,  in  nearly  all  epidemics,  certain  citiea  or 
towns,  or  portions  of  a  town,  into  which  peraons  aick  with  cholera  are 
brought,  and  where  the  poison  of  the  diaeasG  ia  thus  imported,  remain 
exempt  from  the  effects  of  the  epidemic.  The  inference  to  be  drawn 
from  this  fact  is  that  in  such  localities  the  local  conditions  arc  un- 
favorable to  the  development  of  the  poiaonous  germ,  and  it  becomes 
inert. 

In  India  all  the  local  eonditiona  favorable  to  line  propagation  of 
the  cholera-germ  are  found.  The  (ilthy  personal  habits  of  the  people, 
the  overcrowding,  the  intenae  heat,  the  lack  of  sulhcient,  appropriate. 
or  properly-prepared  food,,  and  the  exteuaive  pollution  of  the  water- 
supply,  all  combine  to  produce  the  neceeaary  conditions  of  develop- 
ment of  the  cauBe  of  cholera.  These  conditions,  doubtless,  to  a  con- 
siderable extent,  give  rise  to  that  depression  of  the  syetcm  which  secma 
neccsaary  to  constitute  the  individual  predisposition  to  become 
infected. 

Given,  then,  at  any  place,  a  number  of  persona  of  n  lowered  de- 
gree of  vitality — that  is  to  say,  persona  not  capable  of  reaisting  unfa- 
vorable influences  upon  their  health  under  unfavoring  conditions; 
given  conditions  of  climate,  water,  and  soil  more  or  less  Bimitar  to 
thoee  existing  in  India:  only  the  introduction  of  the  third  factor, 
the  chokra  poison,  is  needed  to  cause  an  outbreak.    In  many  cities 
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of  this  pountxy  and  Europe,  as  proven  by  the  epidemics  in  Toulon, 
Marseilles,  Naples.  Jind  other  cities  of  Italy  and  Spain,  the  condi- 
tions are  present  which  would  fiimi?h  the  most  favorable  breeding- 
place  (or  the  choJera-genn  if  iutrixluced. 

The  dejections  and  vomited  matters  of  cholera  patienta  contain 
the  active  agent  which  produces  the  disease.  The  contagious  prin- 
ciple contained  in  these  excretions,  the  cholera- germ  or  "comma 
bacillus"  diRcovered  by  Koch,  may  gain  an  entrance  into  the  body 
through  the  drinking-water  or  through  infected  air.  Probably  both 
modes  are  ecinally  competent  channels  of  infection.  The  prevailing 
theory  is  that  pollution  of  the  drinking-water  is  the  most  frequent 
Bonree  of  the  rapid  spread  of  the  discaae.  A  very  Btriking  instance 
of  this  occurred  in  London  during  the  epidemic  of  1854,  which  haa 
already  been  referred  to,''  and  during  the  cholera  epidemic  in  Ham- 
burg in  1893. 

Another  striking  instance  of  tlie  communication  of  cholera  by 
polluted  water  has  been  reported  by  Mr.  Jolin  Simon,  long  tlie  cliief 
medical  ofRccr  of  the  English  "IxichI  Government  Board,"  The 
facta  are  as  follow:  The  Lambeth  Water  f'ompany  drew  its  supply 
from  the  Thames,  at  Ditton,  above  the  influence  of  the  London  sew- 
age and  the  tidal  fluy.  Tlie  Southwark  and  Vauxhall  Company  drew 
its  supply  from  tho  river  near  Vauxhall  and  rhelsea.  The  water  of 
the  Lambeth  Company  was  tolerably  pure,  and  that  of  tlie  South- 
warlt  and  Vauxhall  Compatiy  was  very  impure.  The  water  of  both 
companies  was  distributed  in  the  same  district  at  the  same  time  and 
among  the  eame  c!a&B  of  people,  the  pipes  of  the  two  companies  being 
laid  pretty  evenly  in  the  same  areas,  in  many  places  running  side 
by  side  in  the  same  streets,  and  the  houses  supplied  being  prelty 
equally  distributed.  The  deaths  from  cholera  in  the  houses  supplied 
by  tlie  Lambeth  Company  were  at  the  rate  of  37,  and  in  the  houses 
supplied  by  the  Southwiirk  and  Vauxhall  Company  at  the  rate  of 
130,  to  every  10.000  persons  living.  It  appears,  therefore,  that  of 
the  drinkers  of  (he  foul  water  about  three  and  a  haff  times  as  many 
as  those  who  drank   the  pure  water  died   of  cholera. 

Tn  addition  to  the  influence  of  polluted  drinking-water  in  spread- 
ing cholera,  mnat  he  mentioned  articles  of  food  contnmlnated  with 
tlie  infectious  matter  of  the  diBoase.  It  is  also  no  longer  open  to 
question  that  persona  may  become  infected  by  handling  the  clotliing 
and  bedding  of  cholera  patienta.  Laundreasea  are  in  special  danger 
from  this  source. 


''See  ante,  page  04. 
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Tiie  prophylaxis  againet  cholera  rampnB'CB  such  measures  as  will 
prevent  the  ailiiiisBioQ  of  the  cliol era-poison  into  a  eommunity,  arnst 
the  deveJopnic'Dt  tif  fhe  pnieon  after  its  introduction,  and  reduM  the 
indiridual   auact'ptihility   to  attacks 

It  18  evident  from  the  foregoing  that  if  the  introduction  of  the 
cholera -poison  could  he  prevficted  no  outbreak  of  the  disease  could 
occur.  With  this  in  view,  snine  have  urged  tlie  enfnrcemeut  of  a  strict 
policy  of  non-intcronuT&e  with  the  infectef]  localities.  But  at  the 
present  day  few  sanitanans  advocate  those  evtrcme  mcaiurcs.  A 
modified  system  of  reslricted  intercourse  is  BUpported  by  many  an- 
tliofities,  who  claim  that  by  the  adoption  of  a  thorough  system  of 
niaritime  inspection,  disinfectioTi,  and  obBervation — a  rational  quar- 
antine, in  fact — the  poison  can  be  rendered  ineffective  or  it&  entrance 
itjto  a  community  prevented. 

The  hfst  autliuriCit'^.  however,  tliink  that  it  is  not  only  easier,  but 
far  more  elTective  to  place  the  threatened  locality  in  i^uch  a  aanitary 
condition  that  the  devehipmenf  of  the  cliolera -poison  cannot  take 
place.  Tlie  contrast  between  the  effectiveness  of  quarantine  and  local 
aanitation  as  safeguards  against  cholera  has  heen  veil  e.ipreswd  by 
von  Pettenkofer.  who  compares  cholera  epidemics  to  pondiT  explo- 
Biona.  The  viniB  of  cholera^  he  aaya,  is  the  sparlt  that  evades  the 
Btric*eBt  quarantine;  the  powder  h  the  fnsemhh  at  local  conditions 
which  predispose  to  th«  outhroak.  "It  U  wiser,  therefore,  to  seek 
ont  and  remove  the  powder  than  to  run  after  and  try  to  extinguish 
each  individual  spark  before  it  drops  upon  a  mass  of  powder,  and, 
igniting  it,  causca  an  esploeion  which  blows  ua  into  the  air  with  our 
eitjrgitishera  in  our  hands." 

The  meagurea  of  sanitation  to  be  enforced  are  such  as  will  se- 
cure cleanlinesB  of  person,  of  haliitation  and  surroundinp,  of  air, 
of  water,  and  of  Boil.  Pollution  of  the  soil  aliould  be  eapeciaUy 
piarded  against,  for  a  polluted  soil  moans  impure  air  and  water,  and 
these  njeati,  if  not  an  infectious  disease,  at  least  a  lieightened  recep- 
tivity to  its  influence.  The  quality  of  the  drinking-water  used  must 
he  above  auBpieian  of  contamination  by  the  poison.  UnlisB  the  latter 
can  be  positively  excluded,  all  drinkiug-water  should  first  be  boiled. 
It  riiay  then  lie  cvKiled  by  pi]te  ice. 

The  individual  predispoRition  to  cholera  is  best  guarded  against 
by  keeping  the  Iwdy  clean  and  well  nonriahed,  and  the  mind  free  from 
worry.  Underfeeding,  anxiety,  overwork,  exposure  to  extreniPR  nf 
temperature,   intempera&cc   in    eating   and   driukiug   Kbould    all   be 
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Bvoid&d,  ae  they  tend  to  reduce  tbe  resistance  of  the  syBtem  to  the 
influence  of  the  morbid  poison. 

Certain  mpasures  nf  pcrBonal  prophylasis  which  have  proven 
useful  heretofore  should  Ijc  a;!opteLl  wherever  cliolera  prevails.  One 
of  tiie  beet  of  these  is  the  use  of  sulphuric-acid  leinonade  as  a  drink. 
Ten  to  15  drops  of  dilute  sulphuric  acid  in  a  glass  of  water,  sweet- 
ened  with  sugar,  may  be  drunk  instead  of  water.  Experience  with 
it  during  the  epidemic  of  18)il)  has  d<_'nionBtratod  its  great  value  as 
a  preventive  of  cholern.  The  later  rceearcliL's  of  Koch  have  also 
shown  that  tlie  *'eonima  ImcHhis,"  or  spirillum,  cannot  live  in  acid 
sohitions.  Hence,  it  ia  probahle  tliat  if  the  contents  of  the  stomach 
were  always  kept  acid  no  infection  coiiJd  occur  through  absorption 
from  the  Stomach. 

A  painless  diarrhea,  called  cholerine,  attacks  many  persons  dur- 
ing cholera  epidemics.  This  disorder  is  easily  curable  if  promptly 
attended  to,  but  if  jiUowed  to  run  on  it  may  develop  into  a  malig- 
nant attack  of  cholertu 

Among  the  means  of  eecuring  prompt  trcatmeut  of  the  poorer, 
clasaes  in  times  nf  epidemics  is  the  estahftshment  of  numerous  public 
dispenearies,  where  medical  aid  can  always  he  obtained.  The  estab- 
lishment of  such  dispensaries  and.  if  possible,  of  temporary  hospitals 
in  the  crowded  portions  of  cities  is  a  very  important  part  of  the 
prophylaetic  treatment. 

Tnasmueh  as  it  peeme  definitely  eetabliahed  that  the  difiehnrgefl 
from  the  Btomach  and  inteatincB  are  the  active  agents  in  propagating 
the  dipease,  the  immediate  dieinfeclion  of  such  dischnrges  is  vitally 
important.  The  stools  and  vomited  matters  must  be  rendered  in- 
nocuous by  germicidal  agents,  such  as  mercuric  chloride,  carbolic 
acid,  or  chloride  of  lime. 

Clothing  and  bedding  should  he  diflinfected  with  superheated 
Bteam,  thorough  boiling,  or  fumigation  with  sulphur  dinxide  or 
chlorine.  Infected  articles  of  this  kind  should  not  be  sent  to  a 
laundry  tmtil  they  have  been  thoroughly  diain/ected  by  one  of  tin- 
above-men  Honed  means, 

Apnrtmpnts  which  have  been  occupied  by  cholera  patients  should 
be  Oioroiighly  disinfecteil  before  being  re-occnpied,  and  afterward 
heely  exposed  to  the  air  by  opening  doors  and  windows.  The  walls 
may  also  be  washed  with  a  sokilion  of  mcrciiric  chloride. 

The  most  efficient  disinfectant  ia  mercuric  chloride  in  the  pro- 
portion of  1  part  in  3000  of  the  material  to  be  disinfected.  The 
readiest  way  of  securing  disinfection  with  this  agent  ia  to  add  a 
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solution  of  I  to  1000  to  au  equal  propolrtioii  of  tlie  diecliargea  ti>  be 
rendered  iwiocuous.  The  mercuric  dilond^  acta  slowly,  and  beace 
tlie  infected  material  ehould  be  exposed  to  tlie  action  of  the  dieiii- 
fectinj;  agvnt  for  at  least  two  hours  before  it  can  aufely  be  thrown 
into  «ewerE  or  cesB-pools. 

There  are  several  eerioua  objectionn  to  the  indiscriminate  use  of 
mert'urif  cliloride  by  the  publie  as  a  dieinfectant.  In  the  flrat  place, 
it  IB  irttnaely  poisonous,  and  itfi  perfectly  traiiaparent  and  inodoroua 
solution  mifiht  ho  readily  accidentally  dnink  and  cause  fatal  results, 
To  reduce  tliia  danger,  the  Committee  on  Diainfectants  of  the  Amer- 
ican PuljHe  Health  Association  recommended,  the  addition  of  perman- 
ganate of  potash  or  of  sulphnte  of  copper  (bhio  vitriol)  to  co'or  thfl 
Solution.  Another  sorinua  ohjet'tion  to  mercuric  chloride  is  that  it 
caniiot  be  used  where  the  disinfected  materiftl  must  pase  through  lead 
pipe,  as  this  is  rapidly  corroded  by  the  aublimate-  In  many  water- 
closets  it  oiimot  therefore  he  used. 

Chloride  of  lime  (bleaching  powder)  has  been  found  to  be  a  rery 
rapid  and  t'flicient  diBinfectant,  as  well  as  o  deodorizer;  but  the 
chlorine,  upon  which  its  etfcHivenesB  depends.,  is  often  80  deRcient  in 
proportion,  and  the  compound  bo  readily  deterioraten  that,  unless  si 
preparation  enn  be  obtained  that  contains  at  least  25  per  cent,  of 
available  chlorine,  it  may  prove  injurious  by  cauping  a  false  sense  of 
security.  A  truetwortby  preparation  may  be  diBSolved  in  water,  when 
required,  in  the  proportion  of  1  to  100.  An  objection  to  its  use  is  the 
pungent  odor  of  chlorine,  which  ib  ver^'  offensive  to  many  persons. 

Dr  Koch  recommends  carbolic  aeid,  which  he  has  shown  wilt 
kill  the  "'comma  bacilli"  in  a  dilution  of  1  to  20  of  water.  The  or- 
dinary preparations  of  carbolic  acid  eoM  as  diainfeetants  are,  how- 
CTer,  not  to  be  relied  on.  many  of  them  not  containing  more  than  2 
por  cent,  of  the  acid.  Further  dilution  of  these  agents  would  alto- 
gether destroy  their  disinfecting!;  power.  The  purer  article  is,  on  the] 
other  hand,  too  expenBive  to  be  used  as  a  dieinfectant 

Little's  soluble  phenyle  is  an  effiLient  disinfectant  in  the  pro- 
portion of  S  per  ck'nt,  (1  to  r>(l').  It  is  lumiahed  qf  uniform  etreu^h, 
ifl  inoderately  che^p,  notj-poiftonoua,  and  readily  miscibk  with  water, 
in  udili(inn  to  its  disinfecting  power,  it  is  al*0  an  excellent  deodor- 
izer, ]iroi[i|>tly  removinjr  all  odors  of  decomposition  and  putrefaction, 
Ita  only  objection  is  a  rather  pungent  although  not  unpIeaBant  odor, 
which  somewhat  rescmhlc?  crejiwite. 

In  the  very  beginning  nf  an  epidemic,  prompt  isolation  of  the 
flick  and  thorouj^h   dieinfeotion  of  the  elirroiindingB  of  the  patient 
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may  clieck  the  spread  of  the  disease.  Much  cannot  be  expected  frym 
theae  measuree^  however,  imteeft  the  local  sanitary  coQditione  are  such 
as  offer  a  Jiindrance  to  the  development  of  the  tliolera-poiaon.  It  is 
plaiiij  tlierel'ure,  that  prophjlnL'tlc:  mcaaurea  against  choEera,  to  be 
effective,  must  be  brought  into  requisition  before  the  epidemic  has 
hojjiin.  After  the  nuthrfak  of  tlio  disease  it  may  be  too  late  to  put  the 
tlireatened  locality  in  a  good  sanitary  condition.  It  is  of  the  higheat 
inipoptance  that  preventive  measureB  be  enforced  earty.  Above  all, 
the  purity  of  the  driolving-water  must  be  safegiiarded. 

RELAPSING    FEVER. 

Relapsing  fever  was  first  clearly  described  by  Dr.  John  Rutty, 
in  his  "Chronolog-ical  History  of  the  Weather,  Seasons,  and  Diseases 
of  Dublin  from  1?35  to  1765.^'"    During  the  laat  century  relapaing 
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Fig.  44.— SplroeliKta  ObcrmeiGri.     X  380, 

fever  WBB  frequently  met  with  in  epidemic  form  in  Ireland  and  Seot- 
ylaad.  In  1^47  the  disease  iuvad^  a  number  of  the  larger  citiea  of 
England.  From  ISUy  to  1873  it  prevailed  e.itftia]vely  in  Engtand 
■nd  Scotland.  On  the  coatinent  of  Europe  it  was  first  observed  in 
Huseia  in  1833.  In  G-ermany  it  was  not  recognized  as  a  distinct 
discaiie  until  1847,  but  did  not  prevail  epidemically  until  IStig.  Since 
then  it  has  often  been  observed  in  tliat  country. 


"London,  17T0. 
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ReUpBing  fever  is  very  prevalent  in  India,  where  it  was  firat 
obsierved  in  IfiSfi  hy  J^utlierlimfl.  In  Ohsna  and  in  the  Muntriea  of 
Africa  bordering  on  the  Hal  Saa  the  disi>ase  h&s  been  recognized  by 
"hBC-Tvers. 

In  the  UnitGd  States  it  was  first  observed  among  emigrants  in 
Philadelphia  in  1844,  and  again  in  18G9.  It  was  conveyed  to  other 
places,  but  has  never  prevailed  extensively  in  tliis  country.  It  has 
not  been  observed  in  the  United  States  since  1971. 

The  prc'iiispneing  t-auwa  of  relapsing  fever  are,  above  all,  bad 
sanitary  &iirroun dings.  Wont  and  oveaTowding  seem  to  be  much  leas 
important  factors  tlian  in  typhus  fever. 

Altlioiigh  relapsing  fever  haH,  since  it  waa  first  clearly  diatin- 
Buished  from  typhus  and  nlher  cfrntiniied  fevers,  been  recognized  as 
eminently  contagioua  and  infectious  disease^  it  waa  not  until  18~3 
iflt  its  iuiniediate  cause  herame  kimwTi.  In  that  year  Oliernieier  dis- 
envored  in  the  blotid  of  patients  ill  with  this  disense  a  minute,  spiral, 
mobile  organism,  now  known  as  the  spinlium  or  HpirochcBie  Oher- 
mcieri.     (Fig.  44.) 

Obemieier  and  other  obaervers,  prominent  among  whom  i»  Dr. 
Henry  V,  Carterj  hare  demonstrated  the  constant  presence  of  the«e 
organisms  in  the  blocxl  during  the  attack.  Carter  and  KocH  have 
induced  tjio  disease  in  monlreys  by  inoculation  of  the  parasite,  and 
Mosohutkowski  has  siicoessfully  inoculated  it  in  the  human  subject. 
No  doubt  ean  excst  at  the  present  day  that  the  spirillum  of  Obermeier 
ia  the  true  cause  of  ri^lapaiug  fev^r. 

The  preventive  measures  consist  in  attention  to  details  of  pef- 
souhI  hygiene;  iu  other  words,  Incal  sanitation,  diainfectinn  of  in- 
fectetl  materials  (fomiles),  and  complete  isolation  of  the  sick. 


TVPMOID  FEVER. 

Tlic  first  accurate  clinical  accounts  of  typhoid  fever  date  from 
the  seventeenth  century^  when  Baglivi,  Willis.  Sydenham,  and  others 
descrilj-ed  cases  of  fever  wliich  in  their  clinical  characters  corn^s- 
pond  to  tlie  diseaae  now  known  aa  i^phoid  fever.  Strother,  however, 
in  1729,  first  gave  a  description  of  the  anatomical  characters  of  the 
disease,  which  he  says  is  a  "sTniptomatical  fever,  arising  from  an 
inflammation,  or  an  nicer,  fixed  on  some  of  the  bowels."  Bretonneau 
and  lyoufs,  in  Prance:  Hihlenhrand,  in  Gennany;  William  Jainer, 
in  England",  and  Dre.  Ocrhnrd  and  Ponnnck,  in  this  country,  clearly 
pointed  out  the  essential  diatinetion  between  typhoid  and  other  fevers. 

At  the  present  day  typhoid  fever  is  met  with  everywhere  throtigh- 
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out  the  world.  It  is  at  nearly  all  times  a  constituent  of  mortnlity 
tables.  It  affectfl  by  preference  persons  Iietween  tlie  ngiia  of  15  and 
30  years,  although  no  age  ie  eotirely  exempt.  It  is  always  more 
prevalent  in  the  autumn  and  wintE?r. 

The  difiease  ia  due  to  a.  niicro-organiam  ■which  gains  enLranue  into 
thfi  body  through  the  digestive  tract.  The  micro-organism  was  fir&t 
observed  by  Ebertli  and  QafTky,  and  is  termed  hauiilus  ti'phosus.  It 
K  found  in  the  inteetinfll  canal,  and  espeeially  in  tlie  characteriBtic 
intestinal  lesions  of  tliia  fever.  It  is  t^ntained  in  the  ilejeftions  of 
patients.  The  disease  ia  not  immediately  contagious,  like  typhus 
fever. 
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Fig.  45, — Pure  CiilturL'  at  Typhoid   Bncilti.  allowing  Clumping  when 

Brought  in  CouUct  with  Blood  from  Typhoid  Fatienta. 

{ Wiilsil   reiict  juii. ) 

The  medium  through  which  the  poison  ia  introduced  into  the 
body  may  be  drinking- water,  food,  milk,  or  other  articles  containing 
tlje  infective  agent.  LocaliziOd  epidemtce  due  to  infected  water,  milk, 
and  oyetcrs  have  been  frequently  repiorted.^" 

At  present  the  evidence  is  in  favor  of  the  view  that  caaea  of 
t>'phoid  fever  are  always  derived  from  p re-ex isli rig  eases.  The  germ 
may  exist  in  sewage  and  he  carried  from  place  tn  place;  it  may  he 
carried  into  the  soil  from  ccBB-pooia  receiving  ty|)hoid  dejections,  and 
thus  gain  access  into  wells  and  pnllutc  the  drinking-water.  By  the 
admixture  of  such  water  with  milk  or  other  food  the  disease  may 
be  projiiigflti-d.    The  gemiH  are  frequently  carried  by  fliee. 

The  prophylactic  measures  against  typhoid  fever  comprise  iso- 


••See  tmie,  pp.  61-84. 
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latiou  of  the  eick,  prompt  riisinEection  of  the  diacbarges,  and  clecnli- 
ncBB  in  the  widest  sense.  The  water-  and  food-  8U})pIie8  must  be 
cjirefully  guarded  agaiDBt  contamination  with  the  bacilluB,  excreta 
luust  be  removed  from  the  iiiimcdiaie  vicinity  of  dwellings.  The 
requisites  for  jirevention  may  be  Bumnied  up  aa  pure  air,  pure  water, 
uncontaminated  food,  and  a  clean  boU,. 

TYPHUS   FEVER. 

Wide-spread  postilencea  are  nearly  always  accompanimrats  of 
famine  and  war,  Of  all  pestilential  diseBseB,  none  is  8o  regular  in 
its  coiDcidence  with  tliese  eonditiona  as  typhua  fever.  The  earliest 
aecountB  which  tmquestionably  refer  to  this  disease  date  from  the 
eleventh  centiiry,  when  it  was  ohaerved  at  a  number  of  places  in  Italy. 
In  the  succeeding  centuries  isolated  accounts  of  it  appeared  in  the 
chronicles  of  the  times,  but  no  scientific  description  of  U  appeared 
until  the  sixtee^nth  century.  Turiug  the  Beventrenth.  pighteenth.  add 
the  early  part  of  the  nineteenth  centuries  it  prevailed  exteasively 
throughout  Europe.  The  constant  wars  and  conRcquent  disturbances 
of  the  social  relations  nf  the  people,  famines,  ovcrfrowding.  (iltli. 
esceases  of  all  kinds,  contributed  largely  to  the  development  and 
epread  of  typhus  fever.  For  a  number  of  years  past  no  extensire 
epidemic  of  the  dieease  has  been  observed,  although  in  tliie  country 
and  in  Europe  localized  outbreaks  are  frequently  met  with. 

Typhus  fever  is  somewhat  more  prevalent  in  the  winter  and 
early  spring  moutha  than  during  the  rest  of  the  year,  but  not  very 
markedly  so. 

At  present,  typhua  fever  ia  nearly  always  limited  to  times  and 
places  where  the  conditions  favoring  il3  development  exist.  Wherever 
overcrowding,  in  connection  with  filth,  insufficient  food,  and  bad 
habits  are  present,  typhus  fever  is  likely  to  be  a  visitor.  Thus,  in 
overcrowded  and  ill-ventilated  emigrant  ships,  in  jniU  and  work- 
houses,  and  in  camps,  especially  when  stress  of  weather  compels  the 
crowding  together  of  soldiers  In  close  huts  or  barracks,  the  disease 
frequently  breaks  out. 

When  typhus  appears  in  a  community,  those  claesos  of  the 
people  who  are  subjected  to  the  conditions  just  nientionetl  are  almost 
exclusively  attacked.  In  cities,  the  dwellers  in  crowded  tenements, 
or  in  courts  and  alleys,  Buffer  mostT  severely — are,  in  fact,  almost  the 
only  ones  attncked.  An  exception  must,  however,  be  made  in  the  case 
of  ho,spital  physicianp  and  attendants  where  typhus-fever  patients  are 
treated.    The  mortality  among  these  is  always  large. 
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Typhus  fever  ib  oantagioiis  anH  infeptlou3.  The  Cfliiee  h  un- 
ImowQ.  An  e'\posiirf5  for  a  lengtli  of  tJine  to  an  atmoijphere  impreg- 
nated with  the  poison  may  suffice  to  induce  an  attack.  The  poiaon 
may  also  he  conveyed  from  place  to  place  in  foiuites.  PhysicianB  may 
carry  it  in  their  clothing,  if  they  have  heen  exposed  to  tv-phua  atmoe- 
phere. 

The  prevention  of  typhus  fpver  conBiats  in  the  institution  of  eiu'li 
meaBiires  aB  will  eecure  pure  air,  pure  wnter,  a  ck^an  soil  and  dwell- 
ing8t  and  cleanlincBB  of  hody  and  clothing.  When  an  outbreak  occurs, 
the  sick  should  bo  promptly  iBtilated,  the  well  pennons  removed  from 
the  building  in  which  the  caaefl  have  oceinred.  and  efficient  measures 
of  disinfection  carried  out.  The  sick  should  be  treated  in  the  open 
air  as  much  ae  poBsible. 

YELLOW  FEVER. 

The  Wept  Tnrlia  Islands,  the  Gulf  coast  of  Mexico,  the  nortiiem 
part  of  the  Atlantic  coast  of  South  America,  and  a  limited  section  of 
the  west  coast  of  Africa  constitute  the  present  home  of  yellow  fever. 
Prom  thife  area  (the  eo-callod  "yellow- fever  Tione'")  ihe  disease  is  fre- 
cpieatly  traoBportt-d  to  contiguous  or  distant  countries.  The  South 
Atlantic  and  Gulf  coflBts  of  the  United  States  and  the  i^horea  of  the 
Caribbean  Sea  are  tlie  most  liable  to  the  epiilemic  visitation  of  this 
pestilence. 

The  first  trustworthy  account  of  an  epidomic  of  yellow  fever 
datee  from  the  year  l(i35,  when  it  prevailed  on  the  Island  of  Guade- 
loupe. This  and  the  adjoining  islands  of  Dnminlcn,  Ulartiniqiie^  and 
Barbadocs  were  invaded  a  number  of  times  in  the  fifty  years  follow- 
ing the  above  date.  Jamaica  wa$  invaded  in  105^  and  DcMuingo  the 
year  after.  In  11393  the  first  appearance  of  tlie  djsi^se  is  mentioned 
in  the  United  States,  being  observed  in  BoEton,  Philadelphia,  and 
Charleston.  In  lfi99  it  appeared  aa  an  epidemic  in  Vera  Cruz,  and 
re-appeared  in  Phjlfldelphia  and  Charleston.  Since  the  year  ITOO,  tlie 
disease  has  appeared  in  an  epidemic  form,  at  one  or  more  places  within 
the  prcBcnt  limits  of  (he  United  States,  eighty  timee.  the  hiflt  con- 
siderable invasion  being  at  Jacksonville  and  other  places  in  Florida. 
and  T>ecatur,  in  Alabama,  in  ISRH,  and  to  n  lesser  extent  in  New 
Orleane  in  1903.  It  has  also  heen  endemic  in  Cuba  until  recent 
years. 

In  South  America  y^ll'^w  fever  appeared  for  the  first  time  in 
1740.    In  1649  tlie  diaease  was  imported  into  Brazil,  and  has  since 
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then  been  eo'leinic.  Peru  and  the  Argentine  Hepublic  have  also  euf- 
fered  scvt-ral  suvere  visilatiotis  of  yellow  ferer  since  1654. 

On  the  weat  coast  of  Africa,  yellow  fever  Kerns  to  be  endemic 
in  the  penineida  of  Sierra  F-eone,  where  it  has  iieen  friMjuentlv  ob- 
aerved  since  I81G.  It  lias  alsn  prevailed  epidemically  in  Senegarabia 
and  a  ouinber  of  tlie  islamda  off  tlie  nnrtheiit  portion  of  the  weet 
African  coast.  In  Eurnpe.  Spain  and  Portugal  have  been  the  on'y 
countries  to  BufTer  from  yellow-ft'ver  epidemics. 

Although  the  cauBee  of  yellow  fever  cannot  be  definitely  etated.  It 
19  well  known  that  it  only  oeeiirs  endemieally  within  the  tropica,  and 
prevails  epidemically  elsewhere  only  during  the  summer.  Of  ISO  epi- 
demics observed  in  the  United  States  and  Bermudas,  15-1  began  in 
July,  August,  an^  September.  Of  the  remaining  36,  none  licgan  io 
the  six  nioiitliB  from  Noveniljer  to  ApriL 

A  temperature  of  26°  C.  and  a  high  humidity  are  generftily  eotl- 
(jidered  essential  to  produce  an  outbreak  of  the  disease.  Of  other 
netjebaary  nieteorologieal  coQditious  nothing  is  known. 

That  the  epecific  cause  of  yellow  fever  ia  a  micro-organism  ap- 
pears prohftble  from  a  consideration  of  the  clinical  history  of  the 
disease  and  its  mode  of  propagation.  Up  to  the  present  time,  how- 
ever, none  of  Uie  various  organiamg  described  ai  causative  have  mad*; 
good  the  claims  advanced  by  their  discoverers.  Surgeon- General 
Sternberg  luis  i^hoivu  that  neither  tiie  organism,  of  Freire,  of  Car- 
mona.  of  Babes,  of  F,  S.  Billings,  of  Finlay,  or  of  Gibier  ia  the  true 
canee  of  yellow  fever. 

It  seems  to  be  well  established  that  the  most  filthy  and  insani- 
tary portions  of  cities  are  ibof^  principally  ravaged  by  yellow  fever. 
It  has  also  been  iirndy  e&tablit^hed  that  the  disease  is  propagated 
through  the  agency  of  a  certain  epecies  of  mosquito  {siegomy'ia  faaci- 
ata),  the  lattt-r  acting  as  an  intermediate  host. 

Yellow  fever  is  not  endemic  within  the  limits  of  the  United 
States,  and  hae  probably  never  originated  here.  The  insliincea  in 
which  it  has  appeared  to  do  eo  may  he  esplained  by  the  pcrsialence  nf 
the  rnorbtfic  agent  through  one  or  more  winters,  or  by  a  new  importa- 
tion which  has  escaped  observation. 

Yellow  fever  fn?(jueutly  breaks  out  on  shiphoard  and  causes  much 
loee  of  life.  Tliere  is  no  evidence  that  it  originates  on  ships ;  it  is  only 
acquired  after  intercourse  with  an  infected  ship  or  infected  place. 

The  question  of  perefinn!  cotitnyion  of  yellow  fever  has  bwD 
decided  negatively.    The  disease  is  infectious,  tut  persons  wck  with 
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the  disease  do  not  communicate  it,  the  dieeaee  being  communicated 
from  the  aick  to  the  well  by  the  bites  of  infected  mosquitoes. 

The  preventive  measures  indicated  against  yellow  fever  appear 
from  the  foregoing :  they  are  strict  sanitary  inspection  to  prevent  the 
introduction  of  a  person  sick  with  the  disease;  to  prevent  the  mos- 
quitoes from  coming  in  contact  with  yellow  fever  patients;  and  to 
employ  such  measures  as  would  lead  to  the  extermination  of 
mosquitoes. 

When  the  disease  becomes  epidemic  in  a  city,  the  inhabitants 
should  be  removed  to  temporary  camps  beyond  the  infected  area.  The 
experience  of  the  city  of  Memphis  in  1879,  and  that  of  various  locali- 
ties in  Florida  in  1888,  New  Orleans,  and  especially  Cuba,  encour- 
ages the  hope  that  by  prompt  isolation  of  the  sick  and  strict  enforce- 
ment of  sanitary  measures  with  especial  reference  to  mosquitoes,  the 
terrors  of  yellow  fever  can  be  largely  averted.  The  sick  should  be 
promptly  isolated,  and  protected  by  screening. 

SCARLET  FEVER  AND  MEASLES. 

The  early  history  of  those  two  contagious  eruptive  fevers  is  in- 
extricably blended  together.  Tip  to  the  latter  half  of  the  seventeenth 
century  the  distinction  between  the  two  was  not  made  by  writers. 
Sydenham  was  among  the  first  who  clearly  separated  scarlet  fever 
from  measles  and  gave  it  a  distinct  name.  Since  the  Great  English 
Hippocrates,  the  essential  character  of  scarlet  fever  has  been  recog- 
nized by  all  physicians,  and  now  it  is  never,  or  but  rarely,  confounded 
with  measles. 

Of  the  two  diseases,  measles  is  somewhat  more  generally  preva- 
lent, although  both  occur  usually  in  epidemic-s.  There  is  hardly  a 
country  in  which  measles  has  not  been  obsen'ed,  while  the  continents 
of  Asia  and  Africa  have  remained  measurably  exempt  from  scarlet 
fever  up  to  the  present  time,  although  epidemics  liave  been  recorded 
in  India  and  Japan. 

Hirsch  states  that  scarlet  fever  was  first  observed  in  this  country 
in  1735,  at  Kingston,  Mass.,  quoting  as  authorities  Dr.  Douglass,  of 
Boston,  and  Dr.  Colden,  of  Xew  York.  Tlie  latter,  however,  in  a 
letter  to  Dr.  Fothcrgill,*"  clearly  describes  diphtheria,  and  not  scar- 
let fever.  Its  distribution  is  now  general,  but  it  is  said  to  I)e  much 
milder  in  the  southern  than  in  other  portions  of  the  United  States. 
The  prevalence  of  measles  is  not  limited  to  any  geographical  section. 

'Medical  ObMrvationB  and  Inquiriee,  ^'ol.  {,  p.  221.    London,  1770. 
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Epidemics  of  measles  uBually  begin  during  raid  weather.  Of 
530  epidemics  observed  in  Eurripe  and  North  America,  339  occurred 
during  the  oolder  and  191  during  the  warmer  montha.  In  213  of 
these,  t!ie  height  of  the  epidemic  occurred  135  times  in  winter  and 
spring,  and  only  78  times  during  summer  and  autumn.  Scarlet  f*rer 
epidemica  occur  more  frequently  in  autumn  than  at  any  other  seaBoa. 

The  cause  of  scarlet  fever  or  of  measles  Is  not  to  be  sought  in 
dimatic  itifluL'iicpB,  insanitary  surroundings,  or  sp^-cial  uatura]  qou- 
ditioM  of  air,  w^ater,  or  soil-  Both  diseases  ate  contagions  and  infec- 
tious, and  the  contagion  is  transmitted  either  by  fomites  (clothing, 
letters,  etc.),  infected  air,  drinking-water,  or  miik. 

Several  observers  have  claimed  the  discovery  of  the  specific  or- 
ganism of  scarlet  fever,  but  no  trustworthy  evidence  has  yet  been  fur- 
nipEied  that  the  problem  is  solved.  On  a  previous  page  reference  has 
been  made  to  the  probable  connection  between  a  disease  of  milk-cattli: 
and  scarlet  fever. 

The  measures  for  the  prevention  of  both  dieeasea  are  iaolatloa 
and  thorough  diainfection, 


DIPHTHERIA. 

Fnder  the  names  of  Syriac  and  Egyptian  ulcers,  Aretreus.  a 
writer  of  the  second  century,  described  various  forms  of  inalignaot 
Bore  throat.  The  diecits*  now  called  diphtheria  prevailed  at  various 
places  in  Europe  during  the  Middle  Ages.  In  this  couutry  it  waft 
liret  observed  about  the  middle  of  tlie  last  century,  and  in  1771  Dr. 
Samuel  Bard,  of  New  York,  described  it  very  accurately.  Although 
repeated  severe  outbreaks  occnrrwl  in  Europe  in  the  early  part  of  the 
present  century,  it  vrim  not  until  1857  that  it  again  attracted  alteolion 
by  its  epidemic  prevalence  in  the  United  States.  Since  that  tioiD 
it  has  spread  throughout  the  countryj  and  is  at  present  one  of  the  moat 
generally  diffused,  as  well  aa  one  of  the  most  fatal,  of  the  contagious 
diseases.  In  certain  epidemics  its  malignancy  is  very  marked,  while 
in  others  it  Beems  to  he  a  rather  mild  alTcctlon. 

Diphtheria  h  personally  contagious.  The  infecting  agent  is  a 
microHjrganiBm  first  described  by  Liifflcr.  The  bacillus  can  he  dem- 
onstrated in  the  serretiona  from  the  throat  or  nose  of  diphtheria 
patients.  The  diphtheria  bflcilltiB  may  also  be  present  in  the  throats 
of  healthy  individuals  who  arc  at  the  time  insuseeptihie  to  the  dis- 
ease, but  are  neverthelo=fl  carriers  of  the  infection. 

The  question  as  to  the  identity  of  diphtheria  alld  croup  is  Dot 
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merely  a  dinical  one,  hut  htia  on  importflnt  bearing  upon  preventive 
medicine.  If  croup  is  a  non'ootitagituis  anJ  non-iniectious  disease 
no  precautions  will  be  DcceBsary  to  prerent  its  spread  to  healthy 
persoise,  Tf„  on  the  other  hand,  diphtheria  and  croup  are  identical 
in  nature,  the  danger  of  iiifeeliun  is  equally  great  in  both  diefapM. 
With  Uic  evidence  furnished  by  the  bacteriologist  before  us,  we  can 
have  no  ftirther  doubt  os  to  the  identity  of  the  two  dieeflSfiP. 

Diphtheria  is  inoeulable  ujicpn  aniiualsj  and  may  through  this 
medium  be  transmitted  to  man. 

Persona  eick  with  diphtheria  should  he  carefully  teolated ;  no 
one  hut  the  immediate  attpndante  fihould  he  aHowed  to  come  in  con- 
tact with  the  patienfa.  Table  uteneile,  bedding,  and  clothing  used  by 
the  Pirk  should  be  thornugldy  difiinfected  by  steam  or  hniling  wnter 
before  being  used  by  olhere.    Intimate  contact  with,  tlie  sick,  such  as 
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Fig.  46.— Diplitherta  Ba<-illt.  (Park.) 

kiasinp-.  should  be  strictly  prohibited.  There  seeraa  no  room  For 
doubt  that  the  diphtheria  bacillus  can  niso  he  carried  in  the  clothing. 
Hence,  physicians  and  nurses  should  be  especially  careful  in  peffson- 
ally  digiufccting  themselves  after  contact  with  a  case  of  diphtheria. 
After  death  or  recovery  of  the  patient,  the  apartment  occupied  during 
the  illneM  should  bo  dismfccted. 

Children  recO'VE'ring  from  diphtheria,  scarlet  fever,  measles,  or 
small-pox,  should  not  he  permitted  to  attend  ethool  for  at  least  four 
weeks  after  recovery.  It  is  believed  that  there  is  danger  of  infection 
for  a  period  about  as  tnng  ae  this,  and.  besides,  the  patients  are  apt 
to  be  weakene*!  from  the  eJTccts  of  the  disease,  and  not  able  to  regigt 
the  strain  of  continuous  mcntiil  effort.  The  Hafest  plan  ia  to  main- 
tain quarantine  until  two  succofisive  cultures  from  the  throat  show 
absence  of  diphtheria  bacilli^ 
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The  disease  known  as  break-bone  fever,  dandy  fevor,  and  by  vari* 
oufl  other  DaiiicB,  was  first  discovered  in  tlie  I'nited  States  in  1780, 
by  Dr.  Benjamin  Rush.  Dr.  Hush  deBcribee  an  epidemic  which  pre- 
vailed during  the  summer  and  early  autumn  of  that  year  under  the 
name  of  "bilious  remittent  fever,"  but  tlie  symptoms  of  the  disease 
hardly  leave  any  doubt  that  it  was  dengue.  In  1779  and  1780  it  was 
alfo  observed  on  the  Coromandel  coast,  in  Eg^-pt^  and  on  the  island 
of  Java.  In  1784  to  1788  dengue  also  prevailed  in  various  cities  of 
Spain.  In  1S18  nn  epEdemie  appeared  in  Lima,  in  which  nearly  every 
one  of  the  TOjOOO  inhabitants  was  attacked. 

In  1S24-25  the  disease  again  prevailed  widely  in  India,  where 
it  was  known  as  the  '^hree-day  fever."  Isolated  nutbreata  occurred 
in  that  country  until  1S53,  when  it  again  appeared  aa  a  wide-spread 
epidemic,  and  in  1S73  another  epidemic  outbreak  occurred  in  the  East, 
extending  from  Kastem  Africa  to  Arabfa,  India,  and  China. 

In  1S26  an  epidemic  of  dengue  appeared  in  Savanah,  and  in  the 
following  two  years  spread  over  the  aouthem  portion  of  the  United 
States  and  the  West  Indiee,  reaching  the  northern  coast  of  South 
America.  In  1845  to  3849  the  disease  wgg  ob&erved  in  Rio  JaDeiro; 
in  1848  to  18">0  in  the  South  Atlantic  and  Gulf  States.  In  1854  it 
was  obsened  in  Southern  Alabama,  and  in  the  same  year  in  the  Wwt 
Indies.  In  1873  another  epidemic  appeared  in  the  lower  Mississippi 
Valley,  and  in  1880  an  outbreak  of  some  exteut  occurred  in  New  Or- 
leans, Charleston,  and  other  places  on  the  Gulf  and  South  Atlantic 
coasts. 

Dengue  always  begins  in  the  summer  or  early  autumn,  and  ceases 
abruptly  ttitb  the  advent  of  cold  weather.  It  is  almost  exclusively 
limited  to  hot  countries.  It  spreads  with  extreme  rapidity  wherever 
it  appears.  It  is  not  contagious;  the  manner  of  i(a  propagation  ia 
not  known.  The  suaceptibility  to  the  disease  appears  to  he  almost 
universal;  it  freijuently  proatrates  the  majority  nf  the  inhabitants 
where  an  oulbr^-ak  occurs.  During  the  epidemic  in  Calcutta  in  1871' 
7^,  75  per  cent,  of  the  population  were  attacked.  In  the  TTnited 
States  slmtlar  epidemics  have  been  repeatedly  observed. 

Dengue  is  rarely  fatal.  It  seems  to  be  propagated  through  the 
atmosphere.    No  measures  of  prevention  are  known  or  available. 

EPIDEMIC   INFt-LIENZA. 

Accounts  of  epidemic  influenza  can  be  traced  back  to  the  year 
3173,  when  the  diseaee  was  observed  coincidently  in  Italy,  Oemaany, 
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and  England.  It  has  prevailed  epidemically,  at  varying  intervals,  in 
the  present  time.  In  the  fourteenth  century  3  cpidemica  are  recordod ; 
in  the  fifteenth,  4;  in  the  sixteenth,  7;  in  the  fleventconth,  4G.  Of 
these,  15  were  very  extensive,  some  of  them  prevailing  over  both  hemi- 
spheres contemporaneously. 

On  the  American  continent  influenza  was  first  recorded  in  l(i27, 
when  it  prevailed  in  New  England,  where  it  again  broke  out  in  Ki'Jfl, 
Following  this  there  is  no  notice  of  the  disease  in  America  until  17;18, 
when  an  epidemic  began  in  the  New  England  States,  which  cxtcnilod 
over  the  entire  globe.  Epidemics  occurred  during  the  remainder  of 
the  eighteenth  century  in  1737,  1757,  1761,  1767,  177a,  1781,  17H1), 
and  1798.  During  the  present  century  the  disease  has  prevailed  moni 
or  less  extensively  in  this  country  at  thirteen  difFcrcnt  tinicH,  the  laHt 
epidemic  of  any  considerable  extent  being  in  lSi)7. 

In  November,  1889,  an  epidemic  began  in  Russia  which  rapidly 
spread  throughout  Northern  Europe,  reaching  the  United  Statea 
about  the  beginning  of  1890,  recurring  in  1891  and  18!)^.  The  epi- 
demic was  complicated  in  many  cases  by  pneumonia  of  a  fata)  diar- 
acter.  The  disease  manifested  itself  in  two  principal  forriis,  tho 
catarrhal  and  the  nervous.  Epidemics  more  or  Ichh  K(!vere  in  chiir- 
acter  have  occurred  since. 

A  curious  feature  of  epidemics  of  influenza  is  the  coiiicidurit  oc- 
currence of  outbreaks  of  a  somewhat  similar  affection  among  ani- 
mals, horses  and  dogs  being  especially  attacki-d. 

Influenza  is  an  acute,  specific,  infectious  discasit,  not  dinuitly  (»>ii- 
tagions.  It  ia  caused  by  a  very  minute  bacilliiK  firat  obw'rvi'd  by 
Pfeiffer.  The  disease  frequently  apftcars  ov<;r  a  liirg*!  an-a  of  cdiiiitry 
almost  simultaneously.  Peculiarities  of  cliinat';,  strawm,  niiftf'jr'fj'igii'iil 
conditions,  geological  fonnation,  or  racial  vharaeU'nMifM  havt!  no  ap- 
parent influence  upon  the  cauwition  or  Hprcad  of  lUt:  lUtu-ni^-.  It  in- 
curs more  frequently  in  the  wintf;r  and  spring  than  during  tin;  itiimnurr 
or  automnal  montlis.  The  invi^igation  iitV}  th<;  cpi'luniic  of  infiu' 
enza  among  lionHL-s,  ref«Tn.-d  U>  in  a  ftn^ouf  (rhapU-r,"  wwin*  lo 
indicate,  however,  tliat  a  rnoiut  and  jnipun:  atni'Mphitri;  inti;nHiflM  th« 
disease. 

No  measures  of  prophylaxji!  tan  \mi  indicatinl  i;x<-viti  avoidaiK-'f  of 
anything  tending  to  'lf;pr<-H>  lli«  vital  j^rtHTS,  hh  w-H  uh  dii!iiif<'v-tiou 
of  the  upper  rtApirat/yry  patiutg*«  by  tb«;  uwr  of  \<fni  untiw-plM-B, 

"ClapUT  I,  J.,  a. 
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EPrDEMIC  CEREBRO-SPINAL  MENINGITIS. 

Tina  disease  was  first  recoguized  in  Gi'neva  in  1805.  In  the  to]- 
lowing  year  it  was  noted  in  various  placea  in  tine  United  States.  Both 
in  Europe  and  in  this  country  localized  outbreaks  of  the  dieeaM 
occurred  between  tJie  dates  above  mentioned  and  I81G.  At  iiiis  lime 
the  disease  eecmctl  to  die  out  altogether,  but  in  1622  it  rc-appeared  in 
various  parts  of  Europe  and  America. 

Cerebro-spinal  jneningitis  appeared  in  18rj7  ia  the  southwest  of 
France,  and  during  the  foltowing  teti  years  sprejid  over  a  large  part  of 
the  coimtry.  Algiers,  Italy,  Denmark,  and  Ireland  were  also  visited 
by  tiie  scourge.  In  1854  and  ISfil  Sweden  experienced  its  ravages, 
and  in  1859  Norway  waa  invaded  by  the  disease,  which  continued 
for  nearly  a  decennium  in  the  latter  country.  From  1860  to  1&67 
the  diaeaae  prevailed  in  Holland,  Portugal,  Germany,  Ireland,  and 
HuBsia. 

After  the  termination  of  what  may  be  called  the  first  epidemic, 
in  181G,  cefebi-o-Bpiiial  meningitis  was  not  again  observed  in  thia 
country  until  1842.  In  the  eight  years  succeeding.  It  prevailed  epi- 
demically tliroughout  almost  the  whole  United  States.  From  1861 
to  1873  it  was  noted  frequently  in  varioua  parts  of  the  country. 
Since  the  latter  year  the  reports  of  its  occurroiice  in  this  country  have 
been  limited  to  sporadic  caaes  or  localized  outbreaks. 

Cerehro-spinal  meningitis  is  an  acute  infectious  disease;,  veiy 
fatal  in  its  tendency.  It  is  contagious.  The  disease  is  caused  by  a 
diplotoecus  discovered  by  WeichBflbaum  {Diploioccus  intrac^Httlaris 
meningitidis).  Climate  has  no  in&uence  upon  its  origin,  but  season 
secnia  to  stand  in  a  positive  relation  to  ita  causation.  About  three- 
fourths  of  the  epidemics  noticed  have  occurred  during  the  winter  and 
spring  months.  The  disease  seems  to  show  no  preference  for  peculi- 
arities of  topographical  or  gengraphical  formation.  Overcrowding, 
overwork,  and  unclcauliness  have  an  important  influence  in  determine 
ing  au  outbreak.  It  is  especially  a  disease  of  youth  and  adolescence. 
Out  of  9?r>  cases  occurring  in  New  York  only  150  were  over  20  yeare 
of  age,  while  of  the  remaitidcr  665  were  under  10. 

The  prophylactic  meaaures  to  be  adopted  against  cerebro-spinal 
meningitis  consist  in  careful  attention  to  the  sanitary  conditions  of 
dwellings  and  streets,  avoidance  of  overwork  and  overcrowding  dnr- 
ing  times  of  epidemic,  isolation  of  the  sick,  and  disinfection  of  the 
sicfc-Toom  after  the  termination  of  the  disenw. 
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SYPHILIS. 

In  t>ie  year  1494,  Charles  VIII  ol  France,  in  command  of  a 
large  army,  invaded  Italy,  and  early  iu  the  following  year  besieged 
Naplea.  During  the  investment  of  the  city  a  very  severe  diaeaae, 
characterized  by  olwrs  cm  llie  genitals,  violent  paina  in  tlie  Itead  and 
limbs,  and  generalized  cutaneous  eruptions  bro'ke  out  among  the  be- 
Biegers  scd  spread  rapidly  throughout  the  army  and  civil  population, 

the  return  of  the  army  to  France,  after  the  termination  of  the 
it,  the  disease  rapidly  spread  througliout  Europe,  and  the  literature 
of  the  early  part  of  the  sixteenth  century,  both  medical  and  lay,  teema 
with  references  to  it. 

From  tJie  locality  and  other  eircumfltaneea  connected  with  its 
epidemic  appearance  the  diseaae  acquired  rarioua  names.  ThuSr  the 
French  called  it  morbvs  NedpoHlattus,  or  mal  d'llalie,  while  the 
Italians  termed  it  viorbus  Gallicus,  or  mala  Franzas.  At  a  very  early 
period  it  was,  however,  clearly  recognized  that  the  diaeaBe  waa  com- 
municated during  aexunl  intercourse,  and  hence  it  was  iisuiilly  de- 
scribed in  medical  writings  under  the  name  !ues  venerea,  while  in  the 
popular  literature  it  Btill  figured  aa  the  Frenchman's  diaeaac  (morbus 
GaiHcun).  The  name  syphilis  was  first  used  in  a  poem  deacriptive  of 
the  disease,  written  in  irr21  by  Fracnstor,  a  physician  of  Verona. 

The  extraordinary  outbreak  of  the  disease  toward  the  end  of  the 
fifteenth  century  led  to  many  Bpc{'n]ation&  concerning  its  origin. 
As  it  attacked  persona  in  all  ranks  and  conditions  of  life,  "sparing 
neither  crown  nor  cross,"  in  the  words  of  a  contemporary  poet,  the 
favorite  explanation  was  that  meteorolo^cal  induences  had  much  to 
do  with  its  caiiaation.  Many  ascribed  it  to  the  malign,  influence  of 
the  Btarsi.  The  Keflpolltans  attributed  it  to  the  wickedness  of  their 
enemies,  the  French,  while  the  latter  laid  the  hlsme  on  the  filth  and 
immorality  of  the  Italians,  The  Spaniards  claimed  that  it  had  been 
imported  from  America  by  Columbus,  whose  first  expedition  re- 
turned to  Europe  in  1493,  There  are  records,  however,  which  prove 
that  the  disease  already  existed  in  Italy  in  the  latter  year.  In  other 
parts  of  Europe  the  Jcws^  who  had  be^n  driven  out  of  Spain  by  the 
terrora  of  (he  Ini]uiBition,  were  accuBed  of  this,  as  of  many  other 
miafortunea  which  befell  the  iiH?ople.  When  it  was  definitely  estab- 
lished that  tlie  disease  waa  communicated  almost  solely  by  sesual 
intercouTT^e,  the  thenr}'  of  its  transatlantic  origin  became  very  popular. 
It  ia  chnracf eristic  of  human  nature  to  refer  the  origin  of  troubles 
reanlting  from  its  own  vices  to  some  other  Bource,  if  possible.    This 
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Uiieory  of  Uie  Aj)i«rican  origin  of  Byphilis  ia  still  held  hy  some  wriien. 
Within  A  few  years,  I>r.  Joseph  Jodcb,  of  New  Orleane,  claims  to 
have  foimd  evidencpH  of  Byphilitic  disease  in  the  skxiUs  and  other 
bout's  from  some  of  the  prehistoric  Indian  inounds  in  Mist^issiiipi. 
These  observations  of  Dr.  Jones,  have,  however,  not  be«n  verified 
by  others. 

Although  the  first  great  epidemic  of  B}'phili&  is  clearly  traceable 
to  the  period  between  the  years  H93  and  1496.  an  e?:amiiiation  of  the 
older  literature  rcveaie  many  descriptions  nf  dteea&e  which  cao  only 
be  e-xplained  by  assuming  tJiem  to  refer  to  syphilis.  The  Old  Testa- 
ment Scriptures  contain  numerbus  references  to  diseases  of  the  genital 
organs.  In  most  instances  these  troubles  are  ascribed  to  the  wratii  of 
Goil,  although  in  some  cases  a  pretty  shrewd  hint  is  given  as  to  the 
causation  of  the  affcctiona.  Findly"  remarks  that  the  Hebrew  won! 
translated  in  all  versiona  of  the  Bible  by  "flesh"  signifies  also  the 
virile  member.  In  this  lights  the  refereucea  in  IjeviticuB,  XIII-XV: 
NmnberB,  XXV.  1-9,  SXXI,  1&-18;  Deuteronomy,  IV,  3;  Joehua, 
XXII,  17;  I  Samuel,  V,  6.  9,  12-  Psalms  CVI,  SS-30;  I  Corinth- 
ians, X,  8;  Epheeians,  JI.  11;  and  Coloesitme.  11.  13,  receive  a  new 
interpretstion,  Numertms  innuendoes  in  the  Ijatin  claflatcfl,  and  more 
or  leas  e-tflct  descriptionci  in  the  medical  writings  of  Greece,  Rnme, 
China,  and  India,  leave  no  room  for  doubt  that  venerpal  di^AS^,  and 
probably  among  them  syphilis,  have  existed  from  the  earliest  times. 

At  the  present  day  sii-phiiiB  is  the  most  widely  prevalent  oT  all 
co&tagioQs  diseases.  In  1873  Dr.  F.  R.  Storgie  estimated  that  in 
New  York  1  perBt)n  out  of  every  18  suffered  from  it.  This  is  con- 
sidered a  mo<lernte  estimate.  Dr.  J.  William  White,  of  Philadefphia. 
pronounces  the  opinion  that  "not  lees  than  50,000  people  of  all 
claEsea  in  that  city  are  affected  with  syphilis."  On  this  basis  Gihon 
estimates  the  number  of  syphilitica  in  the  United  States  at  one  time 
■t  2,000.000." 

The  disease  is  transmitted,  in  the  vast  majority  of  caaes.  during 
the  performance  of  the  sexual  act  but  there  are  numeroas  other  wayi 
in  which  it  may  be  and  frequently  is  communicated.  In  the  special 
literature  of  the  subject  are  records  of  many  cases  in  which  the  diB- 
cflse  was  acquired  through  a  tisa,  a  bite,  the  act  of  midding  (fmrn 
infant  to  nurse,  and  conversely),  nring  a  pipe,  glass-hlovers*  mouth- 
piece,  the  finger  of  a  midwife,  the  instrument  of  the  dentist  or  sur- 

"Airh.  r.  Dfnnmt.  u.  Syphlll*.  tl  J«fcrg.     I  ITsft-.  p.  !««. 

"Thr     PnTention    at    Venereal    IKxues    bv    i:^4«t>o«i.    ^aniUrian. 
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geon,  iDoculatioD  of  sypliilittc  eecreiion  uiised  'with  saliva  in  thu 
process  of  tattooing,  aud  many  other  waya.  NuuierouB  cases  have 
been  reported  wheria  physicians  were  iuoculatcd  on  the  finger  while 
examining  a  Bjphihtie  patient.  Hecent  obBervations  eeeiu  to  show 
that  the  difiease  ia  caused  liy  a  spirillum — i^pirochcta  pallida. 

The  prophyli]L'tic  racaaiires  wluch  aiiggeat  thenieelvea  from  a  con- 
sideration of  the  nature  of  the  diBca&e  are  isolation  of  fchoeo  infected, 
regular  inspection  of  the  clasa  of  persons  through  whom  tlie  disease 
ie  most  frequently  transniitteil,  i>.,  proatitutee,  and  individual  pre- 
cautions against  acquiring  it.  Greater  attention  to  cleanliaess  of  the 
genital  orgjina  on  the  part  of  those  indulging  in  promiacuoug  inter- 
course would  aid  largely  in  reducing  the  tminlier  of  casea  of  syphilJB. 

Recent  investigations  dy  Sletchnikoff  show  that  syphilitic  infec- 
lion  may  be  prevented  by  the  local  use  of  a  ealve  containing  calome[, 
33  grams;  lanolin,  G7  grains^  and  petrolatum,  10  grams.  The  appli- 
cation must  be  niadu  witliin  a  few  hours  after  coitus,  ilypodemiic 
injection  of  a  solution  of  atoxyt  (aa  arsenical  preparation),  in  doaes 
of  75  eentigrania,  followed  hy  GO  eentigrnnie,  will  prevent  infection 
within  two  weeks. 


Fig.  47. — Mii-roc;i»:d  Uonorrlina  in  Fua.  (["ark.) 


GONORRHEA. 

Gonorrhea  ia  one  nf  the  vcnertal  trio  which  ifl  ri^sponsible  for 
more  misery,  ill  health,  and  "race  suictde"  then  any  other  single 
«ociologic  fftctor.  It  has  been  estimated  that  fully  80  per  cent,  of  cases 
of  pelvic  disease  in  women  is  cauBed  by  gonorrhea;  30  per  cent,  of 
blindness  is  due  to  gonorrheal  infection  of  the  nrw-bom ;  50  per 
cent,  of  [ill  involunttiry  childless  marriages  are  nttributed  to  the 
game  cauae.     Fitch  asserts  that  of  every  one  hundred  women  who 
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have  married  men  formerly  infected  with  gonorrhea,  hardly  ten  n- 
nifliQ  well.  The  disoase  is  caused  by  a  ilijihicoeeUB  {iUcrococcus  gon- 
orrhets  or  tjunomcrus)  first  oljeervcii  liy  Xctsser,  in  1819. 

It  is  coiniiiiuiiuatcd  tSiroiifzh  direct  contact  by  Bexnal  intor- 
eourM  with  individuals  suffering  from  the  disease,  either  in  acute  or 
ehrouie  furm.  The  chief  source  of  infwtion  is  prostitution,  and  in 
considering  prophylaxis  we  must  deal  with  one  of  the  most  intricate 
social  problems — the  so-called  '"social  evil.''  It  is  generally  concededi 
tliat  ediiealion  rtf  tlic  young  of  Imth  sexes  in  the  danger  lurking  in 
promiscuous  intercourse  and  a  gcnernl  disscminntion  of  knowledge 
coneeroing  sexual  functions  and  "venereal  diseases  will  go  far  to- 
ward reniedyiog  the  evil.  It  ib  claimed  that  an  injection  of  a  fe^v 
drops  of  a  2L>  per  cent,  solutinn  nf  protargol  post-eoititm  will  prevunt 
infection.  Blindness  can  be  prevented  by  attention  to  the  eyes  of 
the  new-born,  and  instillation  into  the  ejee  of  one  drop  of  a  solution 
of  silver  nitrate,  2  grains  to  the  ounce. 

The  third  member  of  the  venereal  group — the  Boft  cliancre,  or 
chancroid— is  a  localized  ulceration  caused  by  a  bacillus  discovered 
by  Ducrev.  in  1800.  The  affection  ie  coinraunicatod  through  sexual 
intercourse,  and  fieems  to  be  propagated  under  conditiona  of  extreme 
nncleanlincss. 

DISEASES  OF  ANIMALS  COMMUNICABLE  TO  MAN. 

Sheep-pock^Tliis  is  a  highly  conlagiona  and  infections  disease 
of  Bhccp,  rcseniblingj  in  its  symptoms,  coursOj  and  fatality,  small-poi 
as  it  occurs  in  the  human  race.    It  ie  believed  by  Bollinger  to  be  dif- 

fdreot  ft"nm  the  form  of  Bmflll-po.t  produced  in  she*p,  goats,  horse*, 
and  other  animals  by  the  inoculation  of  human  &malI-pox.  Sheep- 
pock  ean  be  inocuSated  upon  other  animals  and  man,  but  only  pro- 
duces a  local  disease  at  the  point  of  inoculation  in  the  latter.  Sheep 
may  be  protected  against  this  disease  by  inoculation  with  sheep-pock 
virus  (ovination),  or  by  vaccination  with  vaccine  lymph.  The  pecu- 
liarity of  sheep  vaccinia  is  that  it  is  a  more  or  less  generalized  dipeasc. 
the  pustnles  licing  distributed  over  the  body.  Sheep-pock,  when  inoc- 
ulated upon  Inaman  beings^  docs  not  produce  a  generalized  iufertious 
diflense,  but  remains  entirely  local. 

ActinomycOBia. — Veterinarians  have  frequently  observed  a  dia- 
ease  attacking  (he  jnws  of  cattle  and  producing  tumors,  often  with 
ulcerated  surfaces.  The  bone  is  UBiially  involved.  The  diwase  has 
heretofore  been  generally  pnnBidcreJ  a  enreomatous  growth.  It  is  not 
Kldom  observed  among  the  cattle  in  the  western  stockyards,  where 
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it  ia  known  in  t)ie  Terniicukr  as  'Well-heail."  Recent  investigationa 
by  Pojifiek  Imvo  iihowD  that  the  growth  consiats  of  n  vegetable  para- 
site (acttnomy€e6),  and  tlial  it  ia  iuoculable  upoD  other  auimals,  and 
may  be  coaveycd  to  man.  A  cousiderabSe  Dumber  of  cases  have  been 
observed  in  huiuan  beings  in  Germany,  where  the  diseaae  was  first 
doscribcit  by  Ponflck,  and  several  cases  have  been  reported  in  this 
count  r>-. 

Bovine  TuberouloaiB  (PerUxicht). — In  cattle,  tuberculoaia  occurs 
in  two  forma,  miliary  tubercles  and  cheesy  raaeaea  in  the  lunge,  and 
firm,  pearly  nodules  on  the  serous  membranes.  These  nodules  do  not 
break  down,  but  may  become  calcified. 

Bovine  tuberculosis  is  a  frequent  disease  among  cows  kept  in 
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Fig.  48. — Actinomycea  Hominis  (Lung).     X  350. 

damp,  dark,  and  ill -ventilated  stables.  The  diseaeej  which  is  essen- 
tially the  flame  as  human  tuberculosis,  tubercle  bacilli  being  present 
in  the  Qeoplftsius,  is  believed  to  b»  transmissible  to  human  beings 
by  meaoB  of  the  milk  or  flesh  of  tuberculous  animals.  The  sale  of 
the  meat  of  tuberculoup  cattle  should  be  prohibited. 

Babiei.— liydrophobia  in  the  brute,  and  its  communicability  to 
man  through  a  bite,  has  been  known  from  the  remotest  antiquity.  It 
occurs  in  doge,  foxes,  wolves,  horses,  nnd  other  animals,  and  may 
be  transmitted  from  any  of  them  to  human  beings. 

The  contagium  of  rabies,  the  infective  poison,  ia  contained  prin- 
cipally in  the  saliva,  and  is  usually  inoculated  by  the  teeth  of  the 
mad  animal. 
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PasteuT  has  shown  that  the  greatest  virulence  of  the  rabies 
poison  resides  in  the  brain  and  spinal  cord  of  the  animal  auffericg 
from  the  disease.  By  attenuation  of  this  virus,  the  nature  of  wbicli 
has  not  y«t  beun  definitt'lj  determitied,  ita  virulence  couid  be  dimin- 
ished, and  h;  inoculation  of  men  and  animals  with  the  attenuated 
virus  protorlion  against  the  djseapc  could  be  secured.  The  fact  seema 
likewise  established  that  the  period  of  incubation  of  the  inoculation- 
rabies  ia  much  Bhorter  than  that  acquired  in  the  usual  way  by  bites  of 
rabid  animals.  Hence,  inoculation  with  the  attenuated  virua  protKrta 
the  bitten  individual  against  the  fatal  outbreak  of  the  unmodified 
disease. 
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Fig.  4B. — Colony  of  AmtUrax  BAcilli,  alightly  MagniHtd. 
(After  FlUgge.f 


Antlirax. — Anthrax,  or  eplenic  fever  (inilzbracd) ,  is  an  acut«. 
highly  contagious  and  infet^tions  disease  of  hcrbiverous  animal?, 
which  may  be  traDsmittcd  by  inoculation  or  the  ingestion  of  the  virua 
to  other  aniinah  and  to  man. 

The  dieease  is  due  lo  n  minute  vegetable  organiian  which  is  found 
in  the  blood  and  tiaBuee  of  the  diseased  animals.  This  organism, 
Bacillus  anthrarts,  was  first  discovered  by  Pollinuler,  and  has  been 
thoroughly  inveatipated  by  Daraine,  Pasteur,  Korh,  and  othera. 

Inoculation  of  these  hat-illi  or  their  sporca  always  produces  the 
disease  in  flusceptihle  animala.  Skins  of  animals  not  infrequently 
contain  the  virus,  which  may  then  pain  accfsa  to  the  blood  of  persotis 
engaged   ia  handling  them.     Knackers,  butdiers,  -wool-aorterB,  and 
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otlier  peraona  liahle  to  come  in  contact  with  sick  animals,  or  hand- 
ling their  flesh  or  hides,  are  subject  to  the  infection,  either  by  direct 
inociUatioii  (through  abrusioaB  of  the  skin,  etc.)  or  by  ioJialation  of 
the  Epores  of  the  bacillus.  An  intestinal  form  of  anthrax  in  man, 
mycosis  inlcsiitt^fis,  is  aoinetimes  produced  b^  the  t-onsumption  of 
meat  of  animals  fiufferijig^  when  killedj  of  Bplcnic  fever.  Numerous 
inatanceB  haViC  been  repo'fted.  The  diag^ioeis  has  beeu  verified  by  dia- 
covering  the  haeilluB  of  anthrax  in  the  blood  and  various  organs  of 
the  Individuala  attacked. 

In  view  of  the  dangerous  character  of  the  disease,  persons  coming 
in  contact  with  animals  Buffering  from  anthrax  should  he  warned  of 
tlieir  peril.    In  order  to  protect  other  aniinala  in  a  herd,  strict  iaola- 


Fig.  50.— BacilluB  UaJiei.    (Park.) 


tion  of  the  infected,  thorough  disinfection  of  the  stahloa  occupied 
bj  them,  and  deep  interment  of  the  cadavers  of  those  dead  from  the 
disease  are  indicated.  The  vaccination  of  animals  witli  cultures  of 
anthrax  hacilli  attenuated  liy  being  grown  at  42°  C  for  twenty-four  to 
forty-eight  hours  has  been  found  to  protect  animalfl  against  infection. 

Glanders. — Glandew,  or  farcy,  is  a  very  fatal  contagions  diaeaBc 
of  horses  which  may  b$  communicated  lo  other  animals  and  to  man. 
The  cause  of  glanders  has  been  discovered  bv  IjotHer  to  Ije  a  bacilluB 
resembling  the  bacillus  tuberculoeie.  Pure  cultures  of  this  bacilloB, 
known,  f.s  Bocifhis  ttiiVri,  were  inoculated  into  animals,  and  followed 
by  glanders  in  a  number  of  the  cases. 

The  infection  in  man  may  occur  either  upon  the  seat  of  excoria- 
tionB  of  the  skin  or  mucoua  membranes,  especially  thoae  of  the  noae, 
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conjimcKTa,  and  possibly  by  inhalation  of  infective  particles  float- 
ing in  the  air. 

Animals  with  glanders  should  be  promptly  killed  and  their  cada- 
vers cremalwl  or  di*epl>*  buried.  No  part  of  tlio  body  of  aaiy  animal 
dead  with  g]fln<!icrs  should  be  allowed  to  be  used.  Infected  etablea 
ehouM  be  thoroughly  diaiiifected, 

RESUME  OF  SOME  OR  THE  INFECTIOUS  DISEASES. 

Tlie  following  brief  summary  of  the  more  important  infectious 
diseaaea  will  be  found  useful: — 

Abscesses. — localized  Buppuration,  caueec!  principally  by  the  so- 
called  pyogt'oic  cocci  {staphyldtouci,  streptocopci,  etc.)?  but  may  be 
caused  by  othur  bacteria  <B.  coli,  B.  typlioBus).  So-caHed  "cold  ab- 
Bcesfles"  are  caused  by  the  tubercle  bacilluB.  The  affection  may  be 
prevented  by  thnrnugh  sterilization  of  instruments  and  dreaaitigs 
\rhich  come  in  contact  with  a  wound,  as  well  as  by  rendering'  such 
wound  free  from  germs.  Laboratory  diagnosis:  Demonstration  of 
germ  in  tlio  pns. 

ActiuomycoM. — -Caused  by  a  fungus,  actinomycei  hovit  or  ray 
fvmg;u3.  It  is  a  disease  of  animals  communicatGd  to  man  by  way  of 
the  alinienlary  or  teapiratory  tract  or  wounds.  Prfvphylaxig  includes 
the  destruction  of  the  absceaaee.  Laboratory  diagnosis:  Demonstra- 
tion of  characteristic  fungus  in  the  disebargn, 

Anthrfti. — Caused  by  Badlhis  anthrans.  It  h  a  disease  of  ani- 
mals communicated  to  man,  and  may  be  transmitted  by  direct  contact 
or  by  infiecta,  tlie  consumption  of  flesh  from  the  diseased  antmal 
{iniestinal  anthrax),  or  inhaling  the  dust  from  the  hair  of  the  in- 
fected animals  (pulmonary  anthras,  or  wool-sorters'  disease).  The 
prophylaxis  includes  isolation  of  the  diseased  animals,  the  complete 
destruction  of  the  carcaasea,  and  vaccination  of  the  expoaed  stock. 
Laboratory  diagnosis:  Demonstration  of  charactenatic  bactlJns  in  the 
blood  or  point  of  infection. 

Cholera.-— Caused  by  SpiriHum  cholera'.  Transmitt^  by  water 
and  food,  principally  the  former.  The  period  of  quarantine,  on* 
week.  Prophylaxis  consists  in  sterilising  ihe  food  and  drink,  and 
disinfection  of  the  stools.  Laboratory  diagno^:  Cultivation  of  the 
spirillum  from  the  feces, 

Diphtherid,— Caxised  by  BacHhts  diphthcritr  of  Klebs-Iyifller. 
Transmitted  by  direct  contact,  fomites.  and  air.  Period  of  quarantine. 
until  two  successive  cultures  from  the  throat  are  negative.     Prophyl- 
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axis  cnneiats  in  iFolalion,  disinfectioQ  of  upper  reBjiiratory  paesages 
by  mild  auiisepticij,  iiumiuiizatiou  witii  autito.xiu,  disiufeotioa  of 
premiau  Laboratory  diagnosis:  Cultivation  of  the  Klebs-Loffler 
bacillus  on  blood  Bcruin,  from  the  thruat  uf  Buepectud  pitticnts. 

Dysentery. — The  bacillary  form  is  caused  by  Bacilltis  shi^ai,  the 
amebic  form  by  Amelia  dyspnicrim.  Tranamittcd  by  water  and  food. 
Prophylaxis  eoneiste  in  disinfection  of  the  stools  and  Bterilization  of 
food  and  drink.  Laboratory  diagnosis:  The  cultivation  of  the  bacil- 
lua  from  tKc  fecea  or  the  microscopic  dernonatration  of  the  ameba. 

Oknders. — Caused  by  IfacUlus  mallei.  Transmitted  by  inhala- 
tion of,  or  infection  of  wtmnds  with  nasal  secretiona  and  discbargea 
from  infected  animals,  Prophylasis  coneiatB  in  disiofection  of  Be- 
eretion  and  destruction  of  carcasses.  Laboratury  tiiagn'ms:  Injection 
of  culture  from  secretion  into  guinea-pigs;  development  of  awelllng  of 
testicle  is  charactenstic ;   to  detect  latent  glanders,  use  mallein. 

Gbnorrhea.  —  Caused  by  Microcorciis  fffmorrhciE  (gcmoeocens). 
Transmitted  by  sexual  contact,  rarely  foniitcs.  Prophylasis  consists 
in  strict  avoidance  of  promiecuouB  intercourae  and  local  disinfection 
after  Buch  intercourse.  Lahorainnj  dtiiijnom:  Demonstration  of  the 
gonoeoeci  in  the  diacliargCt  or  cultivation  on  serum-ugar. 

Hydrophobia.  —  Caused  by  unknown  micro-organiBin.  Trnns- 
tuitted  by  bites  of  rabid  animals.  FrophylasiR  consJsta  in  the  deatrnc- 
tion  of  animals  su(Tering  from  rabies  and  isolation  of  those  bitten; 
cauterization  of  wound  and  Pasteur  treatment.  I^boratonj  diagnosis: 
Reproduction  of  tfie  disease  by  subdural  inoculation  into  the  lower 
animals;  demonstration  of  certain  histological  changes  in  the  ganglia 
of  suspected  animals. 

Inflnenza. — Caused  In'  BnnUus  rnfivenza  of  Canon  and  PfeiiTer. 
Transmitted  by  fomitea  and  inhalation.  ProphylBxie  consists  in  iso- 
lation and  disinfection  of  discharges.  Lahnrafonj  diagnosis:  Deraon- 
Btration  of  bacillus  in  the  secretionB  from  respiratory  passages. 

Leprosy. — Caused  by  the  Bacillvs  hpra.  Believed  to  be  trans- 
mitted by  insects.  Prophylasie  consista  in  isolation  and  destruction 
of  insects  and  vermin.  I^horaiory  diat/nosis:  Demonstration  of  the 
bacilhis  in  the  affected  tipsnes. 

HalariEU — Caused  by  the  Phsmodium  mnlariep.  Transmitted  by 
moeqiiitoes  (anopheles).  Prophylaxis  consists  in  defitruetion  of  moS' 
quitoes  and  prophylactic  uae  of  riuinine.  laboratory  diagnosU: 
Demonstration  of  the  parasite  in  the  blood,  either  fresh  or  stained, 
of  the  patient- 

Heules. — Supposed   to  be   caused  by  a  bacillus   diecOTered  by 
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Canon  and  PieLicke.  Transniitted  by  direct  cootact  and  fomiles, 
Period  of  quarantine,  sixte'en  days.  Prophylaxis  coDsUts  in  isola- 
tion, distafection  of  fomites,  skin,  and  Becretions  from  uoae  end 
mouth,  and  iinal  fumigation  of  sick-room. 

Kompa. — Cause  unknown.  Trnnemitted  by  direct  contact. 
Period  of  quRrantine,  twunty-four  days.  ProphylasiB  consiBts  in  iso- 
lation and  cti&infpction  of  Be^retitins  From  upper  respiratory  passages. 

Flogne. — Cdused  by  BanUus  pestis.  Tranemitted  by  rats,  fleas, 
and  inhalation  of  ]jatient'B  sputum.  Period  of  quarantine,  ten  days. 
Prnpbybixie  cncaieta  in  isolation,  duetruction  of  rata  and  vermin,  and 
disinfection  of  all  discliarges.  Laboratory  diagnosis:  Demonstration 
ai  the  baciUus  in  the  pua  from  the  buboes;  anitaAl  inoculation. 

Pnenmonia. — Caused  by  D^plococcus  liinci'ol'itus  {pneurunicoccii*). 
T^flnsmi^tL■d  by  friuiitca.  Prophylaxis  consists  in  isolation  and  disin- 
fection of  sputum.  Lahoraionj  di&gnosis:  Demonstration  of  the 
pneuinrit-ofci  in  the  sputum, 

EelapBing  Fever.— Caust-d  by  Spirillum  obcrmeicri.  IMudu  of 
transmission  obscure;  possibly  inBects.  Fropbylaxifl  consists  in  the 
protection  from  bites  of  inswls.  Lahoraiory  diaynosis:  Demonstra- 
tion of  tlu-  ppirillnni  in  tlie  lilood. 

Scarlet  lever. — Cause  unknown.  Transmitted  by  direct  contact, 
foinitee,  milk.  I'eriod  of  quarantine,  ten  ilaya  after  exposure;  period 
oE  JBobition  of  patient,  about  six  Wfeks.  Prophylaxis  conBiata  in  iaola- 
tion,  disinfection  of  skin  and  fomites,  and  final  fumigation  of  sick- 
room. 

Small- pox.— Cause  nnknowTi,  -Transmitted  by  direct  eontatt  and 
fomites.  Period  of  quarantine^  16  days  after  exposure;  period  of 
isolation  of  patient,  until  dieapp  pa  ranee  of  eruption.  Propbylnxia 
consists  in  isolation,  vnceination,  disinfec:tion  of  skin  and  foaiiteA. 
and  final  fumigation. 

Syphilis, — Supposed  to  be  caused  by  Spirorhrta  pallida.  Trans- 
mitted by  direct  contact  (coitus,  kissing)  »nd  fomites.  Prophylasie 
consists  in  diginfccling  the  moutb  of  patient  and  exclusive  use  of 
eating  aod  drinking  utensils.  The  patient  should  he  enjoined  from 
kissing  and  such  contact  with  the  well  as  would  be  liable  to  lead  to 
infection.  Physicians  and  dentists  elinuUl  he  particularly  careful  not 
to  infect  Ihemeelvos,  and  more  especially  not  to  become  carricra  of 
infection.  Lihoraiory  fH^ffnosli:  Demnnstratif>n  of  tlm  ppirnrhete  in 
the  lesions. 

Tetanus. — Caused  hy  Bnrilhi.f  Mnm.  Transmitterl  by  infecting 
deep  wounds  with  earth  containing  the  micro-organism.    Prophylaxis 
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consists  in  free  incision,  cauterization,  and  injection  of  antitetaoic 
eemm.  Laboratory  diagnosis:  Demonatration  of  the  bacillus  on  the 
objects  which  caused  the  injury,  by  the  aid  of  animal  inoculations. 

Typhoid  Fever. — Caused  by  the  Bacillus  typhosus.  Transmitted 
through  water,  milk,  food,  and  fomites,  also  by  contact  with  infected 
feces.  Prophylaxis  consists  in  disinfection  of  stools  and  urine  of 
patient  as  well  as  fomites;  purification  of  polluted  water-supply; 
sterilization  of  suspected  food  and  drink;  protection  against  flies. 
LaboraioTy  diagnosis:  Demonstration  of  the  typhoid  bacillus  in  the 
blood ;  Widal  test ;  test  of  urine  for  diazo-reaction. 

TyphuB. — Cause  unknown.  Transmitted  by  direct  contact,  fo- 
mites, and  air.  Period  of  quarantine,  fourteen  days;  period  of  isola- 
tion, about  four  weeks.  Prophylaxis  consists  in  isolation  and  final 
fumigation. 

Tuberculosis. — Caused  by  BadUus  tuberculosis.  Transmitted  by 
inhalation  of  dried  sputum,  consumption  of  infected  food.  Prophy- 
laxis consists  in  disinfection  of  sputum  and  protection  of  food-supply. 
Final  fumigation  of  premises.  Laboratory  diagnosis:  Demonstration 
of  the  tubercle  bacillus  in  the  sputum  or  other  discharges ;  the  tuber- 
culin test. 

Whooping  Cough. — Cause  unknown.  Transmitted  by  direct  con- 
tact and  by  inhalation  of  ejected  secretions.  Prophylaxis  consists  in 
isolation,  disinfection  of  sputum,  and  final  fumigation  of  premises. 

Yellow  Fever. — Cause  unknown.  Transmitted  by  bite  of  mos- 
quito (stegomyia  fasdata).  Period  of  quarantine,  fourteen  days  after 
exposure.    Prophylaxis  consists  in  protection  against  mosquitoes. 


QUESTIONS  TO  CHAPTER  XVII. 

HISTORY  OF  EPIDEMIC   DISEASES. 

Of  wlint   advantitge    is   the   aiqdy  of  tlie  5ij«t«»ry  <fi  epajemic  dia 
What  sre  some  o/  the  most  important  maladiea  o(  tliia  vlassT     To  wliat  »r« 
tlii-'y   ull   din^T 

What  are  some  or  the  ajiioiijina  of  tlic  Oriciitiil  plugiH'T  Wiiai  art 
some  of  ita  cbaraeteriatic  fiymplnms!  What  \i  the  date  ol  the  firal  clear 
acctiunt  of  it!  How  long  did  this  epidemic  persistT  Wli«ii  did  it  make  its 
second  incursioa  into  Europe!  What  was  one  of  the  peiiiljar  ejinptonw  of 
this  epMemicT  What  waa  its  estimated  iiiortiLlUyl  Wlint  were  somt  of  its 
moral  effectfll  Whec  was  ita  flual  inrursion  into  Weatetn  Kuropel  HTi*t 
minor  epidemies  of  it  have  tticra  been  since!  When  v-ha  tiie  last,  and  wher*I 
Is  it  now  pdiieinic  anjn'hereT  To  what  was  its  origin,  formerly  nwribcdl 
What  runditiuna.  are  ahva_v»  present  wheo  the  plague  prt-vailsl  Wlmt  i« 
auother  evident  factor  in  it*  PnusatloiiT  Ilpw  ia  it  geiierolij-  transmitted!  U 
it  &  germ  disease!    What  arc  the  jneaaufes  of  prevention  therefore  indicated! 

^Vliat  ia  th«  sweating  sickn^aBl  What  are  seme  of  its  charaeterislie 
eymptoma  and  peculiarities!  Wliat  ia  evidently  ita  tialurd  Is  tlirro  any 
class  exempt  from  it!  Wlint  fnvors  ita  sprejid!  What  relation  has  It  lo 
cholera!  WlicTi  did  it  flrst  uppenr  in  England!  When  for  the  last  ti>ne! 
niiero  ha:9  it  appeared  siuc^r!     Have  there  been  m^ii;  outbreaks  in  Europef 

What  are  tli«  earliest  details  re-garding  smalt-pox!  When  Was  it  8(ip- 
poaed  to  liave  beeti  ititrcHJui.>e<t  iuto  Europe!  Who  miide  the  firat  distinct 
r<'ferenL'e  lo  it  in  medienl  literature!  When!  What  waa  the  Fstiiuatf>d  mor- 
tality froTB  this  (iiaease  in  Europe  pri?vir>iis  to  the  introduction  of  vaccination! 
Where  has  it  heen  very  fntial  in  its  devastations  in  recent  yaral  Wliat  othir 
couutriea  and  peoples  hove  ^.u^ered  from  it!  ^^^!Bt  \a  the  mortality  from 
unraodifled  Bntnll-pox!  How  i»  the  dtBeuBe  t  run  ami  tied !  ttlial  fitclora  ar» 
neceaaary  to  cause  an  outhreakl  \^Tviit  may  carry  th«  piiiaonT  For  whnt: 
distlance  about  a  patient  may  tlio  iiir  ho  inffctioun!  In  ivhot  ^ta^cs  of  the 
di:Hea!*e  is  it  contagiaii^T  What  racea  are  more  eommonly  attacked,  and  ninung 
whjcli  ia  it  more  fatal! 

Does  one  attack  of  small-pox  always  confer  future  immunity  from  tlm 
diiweaae!  Wherein  ia  the  popular  beli^-f,  that  persona  HulTerinfr  from  an  ncnle 
or  chronic  diaeaae  are  Cesa  linhle  to  incur  small-pox  thnn  the  hwiltliy,  nt 
fault!  Which  maladicB  are  mo*t  likely  to  alford  this  immuuity!  When  dw» 
Rich  immunity  appear  to  c«awl 

When  do  epidemicB  of  amall-pox  usmally  Iwgin!  Tn  irhst  fleatons  do  thfy 
ipread  most  rapidly!  poea  the  dSftcase  upren J  rapidly  at  first!  Haa  th» 
8p(4.-it]e  orgnninm  of  nraall-pox  l»en  wrtaialy  discoverpdT 

When  waft  llic  first  nttenipt  if  lltuit  the  fatality  ol  »mall-pt«x  hy  inrtcu- 
lation  made  in  EurojH.'!    When  was  the  practice  introduend  into  England,  ami 
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whinnT  Whut  were  the  details  of  tlia  m«tlio(l  »s  Uicn  practiced!  Wlint 
were  the  charapteristk-s  of  (ha  diHcust!  thgs  [ii-odiiPL-4 1  Was  the  |>i'jittic>e 
altoj^tbcr  without  danger  to  the  one  inoculated!  What  other  grave  cibjec- 
tion  iva.4  then-  to  nucli  intK-iilfLttonsT  Wlien  was  thu  [>riiL.'tke  of  incHiuliition 
introduced  into  America,  and  by  w^ioiut  ITow  long  was  it  Goiitinued  in 
£ng]!LTid  and  in  Americat  VVLer«  waa  it  practiced  Iwfore  its  iatroduction 
into   Europe T 

What  led  to  the  discovery  of  vaccinntionT  Who  first  practiced  it! 
When?  To  whom  is  due  the  merit  of  demon  at  rating  and  publishing  the  value 
of  vaccinationT  Wlieu  did  he  perform  hia  first  vnccination,  and  with  .what 
reeulUI  When  did  lie  publish  the  first  pninphlet  id  relation  to  itT  When 
veaa  TaccinatJon  intradueod  into  Anierk'a,  and  b;  whomT 

What  ie  the  relation  of  vnwinin  (cow-pnx)  to  Sraall-pOXT  What  are 
the  sjnnptoms  produeml  in  the  case  of  a  auceesiiful  vtictinationt  When  may 
the  individual  l>e  considered  to  be  thoroughly  protected!  U  the  immunity 
a.l>HoIut«  for  lifet  What  in  the  character  of  an  attack  o(  small-pox  jn  an 
individual  who  has  ones  bean  vaccinated?  t>OL-a  repeated  vacL-ination  increase 
the  itninuiiityf  What  effect  has  vai^ci nation  hfid  on  the  inoTtftlity  from  sniall- 
po-xt     On  tb-e  prevalence  of  tlie  di§caset 

Wliat  important  precaution  should  hv  observed  in  nil  vawioatioRBj 
Why!  ^Vllen  aliould  cliildren  be  vaceinatedT  When  should  they  be  revac- 
cinatedf  What  are  Bomci  of  the  peculiarities  following  upon  revaccinatlonl 
Wliat  are  8ome  of  the  ohjpctioTi.i  urged  against  humanized  virus?  Are  these 
all  valid?  Whnt  are-  iome  of  its  ndvnntagesf  How  is  it  to  lie  i.nocuI».ted ! 
Kow  is  animal  vjru^  ohtainedt  Hou'  in  it  to  be  used!  In  what  way  do  the 
reaults  irom  using  it  differ  from  tlioac  of  humanized  virus? 

What  complieations  are  likely  to  occur  In  the  course  of  the  vaccinia! 
What  are  Bome  of  tlie  caUBca  of  these  ccmplicationaT  What  subjeeta  arc 
unf»vorable  ones  (or  vacM'inalion?  When  may  vaccination  be  properly  de- 
layed} What  dieeasps  n>«y  he  cofiimuTiicdted  by  or  m*y  follow  vsecinatios  1 
What  cases  should  be  promptly  revaeeinatcd! 

What  beftidea  mecination  is  highly  important  in  llie  prophylaxis  of 
smatl-poxt  What  precautions  siiould  W  obticrved  in  the  care  of  one  siclt 
with  amall-posl  Wliat  are  the  best  disinfectants  for  such  caeesl  When 
i«  all  danger  of  infeiction   over! 

Whore  is  Asiatic  diolera  endemic?  What  can  be  said  of  ils  ravages 
there?  When  were  the  first  authentic  accounts  of  it  givpn?  When  did  the 
disease  first  become  epidemic  outside  of  India!  What  were  some  of  the 
countriea  vifiiled!  When  did  it  flrst  appear  in  England!  When  and  where 
in  Atnefiea!  When  did  tilts  outbr^nk  froni  India  «rd?  When  did  it  again 
become  pandemic,  and  liow  long  Wfore  it  again  reached  the  United  Statc.i? 
What  were  the  porta  through  which  it  ertnred?  How  long  did  it  persist  in 
this  eouniry!  Flow  long  in  Poiith  Amcrioi?  When  was  the  next  viaitalion 
to  this  country!  What  parts  of  South  America  w*re  first  invaded  at  this 
time!  Where  else  wrb  cholera  raging  during  these  periods,  and  vhere  waa 
it  praetieally  endemic! 
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When  was  tlie  ^ae-t  aorious  inipxrlation  of  the  discAje  into  this  country, 
and  by  what  port  did  jt  t?ntert  Wli^re  else,  and  when,  have  there  been  ira- 
portant  epideraiea  Hince  tliia  dal^r  VVI'mt  do«a  the  history  of  nil  ttteae  epi- 
dEmiM  demonstrule!'  What  factors  umet  t-oncur  tEmt  tbtre  may  be  an 
epideiDH'T  WTidt  is  the  spegific  uauee  of  cliuleral  Who  di5<?ov?r«l  it!  ^Vlienl 
Is  the  diiieaae  contEigioiist  How  is  it  spread?  Whnt  conditians  se«m  te  ba 
neceasBi^'  for  ita  projfogiition?  VVbeti  do  outbreaks  nsiaally  occur,  and  whtn 
do  th(?y  stibsidtfT  Why  is  the  di»eaBe  endemic  In  India  r  Ilmv  do  tliv^e  con- 
ditioias  prcdispoAs  the  victiniB  to  thfl  dis^s^T  Ar«  thase  conditions  pecult&r 
to  India!     Wliere  else  may  they  exist? 

How  ia  the  apwiflc  orgiininii)  givfln  off  from  the  human  body?  How 
dD«B  it  usually  gain  entranee  into  others  T  What  eridencv  ia  ttiere  of  tliis 
(see  chupttT  on  Watpr)?  What  other  ageniiies  may  aid  in  disBeminating 
the  disea-ie! 

What  Rre  the  measurea  of  piophykxls  ag&inat  choteraT  How  can  the 
entrance  nf  the  diseaiie  into  a  cotninunity  be  prei-enledT  What  measurea  of 
loml  sunitatioTi  may  be  even  more  effeetiv*T  Whyf  How  shnll  the  drinking- 
vrnter  and  fooil  be  rendered  harmlesflT 

How  may   one  giinrd   ngainst  nn   individual   predifiposition   to   choleral 
What  measure  of  peraonal   prophylnxie  is-  useful ■?     Wliat  is  the  mCionaU  vt  • 
t1ii)t!     What  disesM  may  eimuiat«  diolern  during  an  epidemic,  and  to  what 
is  it  often  dueT 

In  tJineB  of  cholera  epideniioK,  ivhnt  snnitary  measurea  are  to  be  Wtab* 

liehfdT     What  diBinfectaiita  are  (o  be  used!     Whnt  iirtielew  are  to  be  disin- 
fectad,  nnd  liowl     What  are  some  of  thp  objpelionsi  to  the  indisrrimititttc  dm  ' 
of  tlte  bii'hloridp  of  nierciiry?     What  msiy  be  used  In  it»  steadi     HTiat  doM . 
Koeh  retxtuimcnd,  and  M-hat  objectioti  ia  there  to  ita  use!     What  pltm  Bhould 
l»  pursued  at  the  beginning  of  an  epidemic! 

When  was  reliipsing  fev-er  first  dpftcHbed  T  'When  TTaa  it  fir«t  obserredj 
in  America  I  When  did  it  last  apjiear  here!  What  predisposing  conditioi^ 
favor  it!  ^Miat  is  its  speeific  exeiting  eausef  Where  is  the  germ  foundl 
What  are  the  preventive  measures  to  be  used  agninst  relapsing  fever! 

How  long  ba«  typhoid  fever  been  known  as  a  diatinet  diseaM!  Wher* 
ia  typhoid  fever  common?  When  ia  it  most  pre%-alent!  What  persons  and 
ages  are  most  subject  la  it!  To  what  is  the  disease  due!  Where  i»  it  found? 
Is  the  disease  eontagioiisT  Whi?re  ia  the  jKiison  developed!  Does  it  arise 
lie  nni'of  Hon'  may  the  poison  be  eonveyed  to  human  beings!  What  prophyl- 
axis may  be  employed  against  typhoid  fever!  W^at  are  the  requisites  for 
prevention! 

UTien  were  the  earliest  nutheulii*  arcowntii  of  typhus  fever  madeT  What 
predisposiiifT  mndifionB  fa\-or  its  development  and  spread!  When  is  it  mora 
prevalent!  Ily  whnt  is  it  limited!  Where  is  it  apt  to  oeciir!  What  elnw 
o[  persons  is  moat  likely  to  be  attacked!  Ta  it  eOntagloUs!  How  mSy  it  be 
prevented?  What  measures  arc  to  be  pursued  during  an  oiitbrMlt  of  tlw 
diaeaae !  . 
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Where  ii  the  present  home  of  yellow  fercrT  What  localities  are  maBt 
liable  to  epidemka  of  tbia  disease  f  WltAt  is  the  dat^  of  tlie  first  Authentic 
■jwoiint  of  it!  When  and  where  <Jid  it  first  appear  in  tlie  Liciited  StstesT 
Has  it  tver  originuUJ*!  here  or  been  endemJct  How  mivny  times  lias  it  bo«n 
epidemic  in  Ma  country  in  the  lust  twt>  ci'ttturicd)  When  and  wlicrB  wus 
tht  last  tpideinicT  In  what  beAaon  do  epidemics  occurT  In  wliat  climatca  nuy 
it  be  endemit-T  What  climatic  conditiocii  seem  to  be  necenaary  for  b.n  ollt- 
breakT  What  is  probably  ita  s[H3cilic  cause?  Haa  tliia  been  discoverpdf  What 
is  one  of  the  principal  factory  In  Ita  spr^adt  Is  tlie  dix^^aae  eanCugioiisl 
How  la  the  poison  conveyed!  Whjit  is  iietiesaary  to  the  propagation  of  the 
diaeflsel    What  preventive  mcaaures  are  to  be  employed  againat  yellow  fevorl 

HHiat  ia  to  be  don*,  should  tlic  diiiense  boconie  epidemic  in  a  city?  Will 
this  be  efficai:iou9  in  most  oaaesf 

Wlio  flrat  diatin^iisbud  hetween  scarlet  fever  and  meHslest  Whith  dia- 
easfi  is  more  prevaWtt  Wjint  countries  have  hei-n  practically  exempt  from 
scarlet  fever  I  When  vraa  scarlet  fov«r  first  oh»erved  in  America!  When  do 
epidemitis  of  mefiales  usually  begin!  When  of  st-iirlet  fevGr!  Wh&t  la  the 
^citing  cause  of  eueh  diseftae.  und  huw  may  it  be  (.'unveyedl  Have  biid  hy- 
gii^nic  surroundinga  an  inlluence  in  the  propa^tion  Of  either  disease?  What 
nre  nieiu^ur'ee  for  prevention  in  both  cases  t 

How  old  IS  the  hiiAtory  of  diphtheria!  Wb«&  was  it  drat  observed  In 
this  country!  When  did  it  again  prevail  epidemitally  here!  ITow  arc  vari- 
OUB.  lepidpTiiiea  marlced!  Is  it  contagious?  How  may  it  be  conveyed!  What 
ia  the  exciting  cause!  la  diphtheria  ideuticHi  with  croup!  What  plan  should 
tte  pursued  (or  prevention  rpgariJiug  the  two  diauaaes!  In  diphtheria  truDS- 
missible  to  animals?  What  precautions'  shoulld  be  taken  with  a  ptrson  sick 
with  diphtheria!  How  long  should  children  who  huve  had  diphtheria,  scarlet 
fever,  HmitH  pox^  or  measles  be  detained  from  school!     Why! 

What  is  ddngrie?  WhMi  Ami  by  wbnm  was  it  first  obaerved  in  the 
t'nit«i|  Statcsi!  Wht?n  d™«  an  epidemic  hpgin,  and  when  does  it  stop!  To 
what  countries  Id  the  disease  limited!  U  it  contagious!  How  is  it  propa- 
gated! Who  are  auswptihlet  What  are  the  measures  of  prevention  that  may 
be  employed!     Ia  the  disease  fatal! 

What  is  the  dale  of  the  earliest  aceouuts  of  epidemic  inliurnza!  What 
are  some  of  its  eynouyuisl  When  did  it  firtrt  prevail  in  America  f  W1ii,>i|  waa 
the  last  epidemi';!  How  was  this  one  eomplk'ated!  Are  animals  subject  to 
this  disease!  I«  it  contagious!  How  is  it  trantiniittcd!  When  is  Lt  most 
prevalent!     What  are   Ihe  measurefi  of  prophylaxia  against  it! 

When  was  epidemic  cerebro^spina]  meningitis  first  ret'ognizod!  Whan 
did  it  app^r  in  America!  When  wa»  the  flr*t  epidemic  bervf  When  the 
next!  When  tlie  lant!  Is  it  CQnIagioua  or  Lnfcctiou?!  Wliat  is  ita  t«-ii'I«'n>cyT 
When  is  It  moal  liable  to  occur!  Whnt  inllneniw  has  clImatA  ijjion  if!  \\1iat 
fa<^tors  Ktvtn  to  favor  an  outbreak!  What  agi^  are  mo^t  snbjt>ct  to  it!  HHiat 
is   the   prophylactic   trealmentT 

When  and  where  Joes  syphilis  seem  to  have  had  it«  origin!  Are  tlier* 
■By  traeev  of  evidence  of  its  existence  before  this!     What  ran  Im  said  of  Ita 
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roTn]ianitiv«    prevalenceT      lloiv    ia    iL   usually    trBasmtttedT      In    what   oth«r 
ways  may  it  be  TOin-eyedT     What  prophy lactic  measured  art  tndlL'ated I 

Wlmt  are  eame  of  the  serious  dieea«i'»  of  aninuila  cominunivable  to  maaT ! 
Wliat  13  sheep-puck,  uod  ivhut  is  ita  petulimitj'  when  inoculated  upon  humul 
beingel 

^Vhat  is  BctinomycoaisI  Wlint  Are  some  of  ttae  synonyms!  To  whul  it 
it  dueT 

In  whut  tv'o  forms  does  tubercutoaie  occmt  in  catMef  H  it  t«mnton 
among  th<-mT  How  ia  it  reluted  to  liwiilfLti  tuberculosis*  How  may  it  l>« 
tfiinnniiitted  to  biHnT  Whut  precnutions  should  be  enfuri.'ed  to  prevt-nt  tliU 
traiiHniisaion  I 

Wli&t  is  rabieaT  How  is  it  traintuUtedT  Where  U  the  contagium  con- 
tained! Wli^re  Joes  th*  poi«on  of  great-wit  virulence  residel  How  may  the 
virus  be  ciilLiviited,  und  what  clinngea  t»ke  place  In  ilT  Huw  may  iuinkuni^ 
n^iiiiit  the  ilir^use  be  produced !  Who  discovered  and  advocated  this  method 
of  inoculation'! 

What  la  anthrax!  What  are  aome  of  its  »i^-naiiym»T  To  what  ia  It 
■ddflf     How  may  it  be  transmitted?      What  are  the  Tneasurea  of   prophylaxis 

A^iiiHt  it,  botli  for  infin  nnd  uniirials! 

What  in  glanders!  To  what  is  it  due!  How  may  infection  occurt  ^^liat 
»hoii1d  be  done  with  aalmala  aick  vvitli  this  diBeaaet  Wbnt  else  dhouid  be 
done! 


CHAPTER  XVIII. 


ANTISEPTICS.  DISINFECTANTS  AND  DEODORANTS. 

Much  ronfusion  exiets  in  the  popular  miini,  and  even  among 
phyaieiana,  as  to  the  exact  iiR'aning  of  the  terms  at  llie  liead  of  this 
chapter.  By  many  tliey  are  uBt'J  synon™ioii3!y,  and  licnce  frequently 
give  rise  to  ambiguity  and  miautiderstaiidLng. 

Antisepsis,  which  is  so  frequently  confounded  with  disinfection, 
^sLouJd  be  more  accuiately  defined  than  is  usual  by  writers.  An  anti- 
ic  is  an  agt'^nt  which  retarda,  prevents,  or  arrests  putrefaction, 
Jecay,  or  femientation.  It  does  not  necessiirily  destroy  the  vitality  of 
t!ie  organiisnie  upon  which  these  processes  depend.  An  antiseptic  may 
also  arrest  the  develo])ment  of  the  organisms  which  cause  infectioua 
disfases,  ami  may  hence  be  used  as  a  preventive  of  such  <lieeasep.  But 
aiilitepties  ilo  not  destroy  the  life  of  diflease-germs,  and  hence  eaunot 
he  rehed  upon  when  Buih  organiams  are  preaenL 

By  disinfection,  in  1he  proper  and  reftrieted  use  of  the  term^  ie 
meant  the  destruction  of  the  specific  infectious  material  which  causes 
infcctioug  disenscp.  If  tlie  view  is  accepted  that  all  infections  diftoaaes 
are  due  to  niicro-organisms  or  germs,  then  a  disinfectant  is  erjuivalent 
to  a  gerniieide.  In  sanitary  praclice  and  pxperirriputa!  investigations 
this  view  is.  io  fact,  adopted.  In  testing  the  action  of  various  disin- 
fecting agents  upon  infectious  material,  the  biological  teat  is  the  one 
universally  relind  ii|>nn  by  experimeBtets,  and  no  oliserviitione  upon 
disinfection  hascd  ujnm  chemical  twt&  alone  would  be  accepted  by 
Baiiilarians  as  con<-hi9ivc.  It  may  therefore  be  assumed  for  practical 
purposes  that  no  agent  cac  be  accepted  as  a.  disinfectant  if  it  is  not 
also  a  germicide.  From  thi^  it  follows  that  disinfection,  to  be  tniat- 
wortby,  nnist  be  thorough,  "There  can  be  no  partifil  disinfection  of 
infectious  material;  either  its  infectious  power  is  deetfoycd  or  it  is 
not.  In  the  latter  ease  tliere  is  a  failure  to  disinfect."'  Obviously, 
also,  there  can  be  no  di.sinfecfion  in  the  absence  of  infectious  material. 
Fecal  dipchfir^'cs,  a  disensed  bi'dy  or  corpse,  clothing,  bedding,  an 
aparlnient.  a  ship,  or  a  hospital  ward  may  or  may  not  be  infected.  In 
t!ie  rorirUT  CRpe  we  inav  apenk  of  disinfecting  them  ;  in  the  latter  it 
would  be  iin  inappropriate  wc  of  the  word. 
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Confusion  is  also  liable  to  ariM  by  considering  diainfectants  and 
deodorizerg  bb  sjTujnjiuoua.  iJeodorants  merely  remove  the  offenflise 
odors,  and  may  not  poase&s  any  diainietting  power  whatever.  Tbu9^ 
one  of  the  most  efficient  disinfectants  at  our  command  (mercaric 
chloride)  ie  not  a  deodoriier  at  all.  except  by  preventing  putrefaction. 
On  the  other  liaud,  son5e  uf  the  most  effective  deodorants  have  only  & 
subordinate  pOBition  in  the  scale  of  disinfectants. 

Careful  investigationa  have  shown  that  there  is  a  wide  divergence 
between  variona  dieinfceting  agents  in  their  influence  upon  diseasfr 
gemie,  Bome  being  efScient  in  high  dilutions,  while  others  require  to 
be  brought  in  contact  with  the  gems  in  great  concentration.  For 
example,  mercuric  chloride  will  act  as  an  efficient  poison  to  certflin 
disease-germs  {anthrax  spores)  in  the  proportion  of  1  to  lOUO,  while 
zinc  chloride  inuflt  he  used  in  the  proportion  nf  t  to  6  (or  20  per  cent.). 

It  has  been  further  discovered  that  different  disease-germs  pre- 
sent varying  resisting  power  to  the  same  diBJiifeeting  agent,  some 
being  easily  destroyed,  while  others  are  much  more  resistant.  For 
esample,  the  following  table  shows  a  number  of  experinienls  made 
by  Dr.  Meade  Bolton  for  the  American  Committee  on  Disinfectants; — 


i 


Table  LVII. 

Oboakish. 

Clilnrtde  of 
Lime. 

M*rcuilc 
ClilurlJe. 

CuboUc  AeU 

Cholera  spirillum     .... 

Stnphylococrcus  aureus .     .     . 
Stapliylocuccus  citrcus       .     . 
Btaphylococcus  albus    .     .     . 

1 : 2000 
1 : 2000 

1 :  100 

1:200 

1:50 

1:200 

1:10,000 
1:10,000 

I  :  lOt^O 

1:100 
1:100 
1:50 

1tTnc«rtaln.I 

1:100 
1:100 
1:100 

AsBuniing  that  infectious  diaeaaeB  are  caused  by  micro-organisms, 
and  that  these  are  different  from  Uie  micro-organisms  of  ordinary 
decay  or  putrefaction,  it  can  be  readily  understood  that  the  proces&es 
of  organic  decomposition  may  themaelves  act  as  disinfectants.  It  is 
known,  for  example,  that  when  a  fermenting  liquid  putrcfiea,  the 
organisms  of  fermentation  dieappGar  nnd  give  place  to  the  organisms 
of  putrefaction  (bacterium  termn,  etc.).  So,  likewise,  iW  bacilli  of 
anthrax  and  of  tubercnloais  are  killed  by  the  putrefactive  proce?^.  if 
this  takes  place  in  the  absence  of  free  oxygen.  Furthermore,  the 
reproduction  of  organisms  of  a  certain  kind  ccapes  when   certain 
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chemical  changes  take  place  in  their  euviromiient  Fermenlation 
in  a  saccharine  liquid  ceueea  and  the  ferment-organisms  die  when  the 
accuniiiUtioii  of  thft  product  of  the  fermentation  (alcohol)  baa 
reached  a  certain  proportion,  although  there  may  still  be  imdecom- 
poaed  sugar  present.  In  Jike  manner  it  ie  intelligible  that  the  pro- 
ducts of  njicro-organiflma  muy  eventually  destroy  their  producers,  and 
so  place  a  limit  to  the  morbid  process.  The  specific  cause  of  small* 
pox,  yellow  fever,  cholera,  and  eimilar  infectious  diaeasea  is  rapidly 
destroyed  when  decomposition  of  the  corpses  of  those  dead  with  such 
diseitaes  eels  in.  Hence,  the  reason  why  infectious  diseaaea  are  not 
spread  from  cenieteries. 

From  the  foregoing  it  may  be  gathered  that  disinfection  eonaiatfl 
chiefly  in  a  stnig^ple  against  organiKcd  disease-germs.'  As,  how- 
ever, experinientfi  and  ohservations  have  shown  that  the  life-histnry 
of  diBeaao-gennB  varies  with  the  different  organiams  involved,  it  be- 
comes evident  that  specific  directions  concerning  disinfection  can  be 
given  only  when  the  life-history  of  the  specific  organism  is  known. 

Tlie  American  Committee  on  Disinfectants,  to  whose  work  refer- 
ence hna  already  been  marie,  divides  disinfectants  into  two  classes: 
i^those  efficient  for  the  destruction  of  mfectioue  mattTial  contai-aing 
spores,  and  those  which  will  destroy  infectious  jnaterial  pnly  in  the 
ahscnce  of  spores.  The  reeommerdationH  of  the  cotnmittee,  covering 
not  only  the  appropriate  disinfectant  to  be  used  for  the  destruction 
of  the  organisms,  but  also  the  conditions  under  which  the  agent 
should  be  used,  are  as  follow: — 

Tb^  mofit  useful  ag^ntii  for  the  deatmction  of  gpore-containing  infection* 
material   are; — 

I.  Fire.     Complete  deatruotion  by  burning. 

B.  Steam   jfiufer  pressure.      105"   0.    (221°   F,)    for  t«n  mlDUtM. 

3.  Boiling  in  iraWr  for  lialf  aiL  hour. 

4.  (Jhiarinatcd  /tmn.'     A  4-ptT-wnt.  solutian. 
6.  Mercuric  chioridn.    A  (Khiution  of  I  to  500. 


For  the  dntrucitoii  oF  infectious  material  wliich  owea  ila  infecting^  power 
to  the  pT>e3ence  of  micro-organ isma  not  oontalntag  oporee,  the  committee  rec- 
Otn  mends :  — 

1.  Fire.     Complete   destruvtioTi  by  burning. 

2.  Boititip  til  H-rtfcr  for  t^en  mimitca. 

3.  Drtj  hrat.    IIO"  C.   (230°  F.)   for  two  haan. 

4.  Chlaiinated  tim«.*    A  2-per-oent.  Bolution. 


*Muclli?r  nnil  Falk.  in  Rt'ii!i'ncyt.*lopoedie  d.  gcs.  Ileilk.,  Dd.  IV.,  p,  6St. 
'Should  cgiilflili  »t  k-Bi<t  25  per  cent,  of  available  tliloriiie. 
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,1.  :ifiluliun  of  ohlai iunirtl  HQtlit.'     A  lO-jHT-cc-nt,  solution. 

fi.  jl/cridio  fbliiirifr.     A  soliiliuii  of   1   In  21)0(1. 

7.  iiutfifiur  iliaxiilc.     EKjiuMin-  tor  twplvp  liours  to  an  ntraosphpre  raif 
taining  ut  li-u»t  4  vuluiues  jier  cent,  uf  tliis  gas  in  prcaencu  of  iiioist'iirt^L' 

S.  Caihulic  arid.     A  o-Jwr-tcHl..  aulntioii. 

9.  Siilphalc  of  rttppiT.     A  5']wr-ci.'nt.  aolution. 

10,  Chloride  of  sine.    A  lO-per-^ent,  solution. 

The  comniittee  would  make  tlie  following  TefommendaticniB  with   refer 
ence  to  the  i^raetkal  apfiHcaiioQ  of  ilieH«  &geuta  for  diainrecting  tkurpcaes: — 

For  Excreta. 

fa)   In  tlie  sii-k-rouin: — 

1.  Chlorinnttid   lime  in  iiolution,    4    jier  cent. 
In    the  ubaence  of  ^porea: — 

2.  CBrbolii-  ill-ill  in  soluteon,  5  per  cent. 

3.  Siilplmt?  oT  wyper  in  solution,  6  per  cent 

^6^  In  privT-vftiil ta : — 

1.  Merrurif  diloTide  in  solutinn,  I  to  500* 

2.  Carbolic  lu-td  in  eulutioii,  6  per  veat. 

(c)   For  the  disinfection  and  >cleuiIarizatton  of  the  surface  of  masBe*  of 
orgHDio  mHt«rinl  in  privy-vault*,  etc.: — 
Cli!orinat«d  lim*  in  powder. 


For  Clofhlng,  BedJin^,  etc. 

(a)  Soiled  undprclotUiiig.  Vdlinen,  et*-.; — 

).  I^wtriH'lioii  liy  die,  if  of  little  value. 

2.  Bitiling  for  at  l^aat  linlr  an  hour. 

.1.  I iinni^Diion   in  a  solution  of  morniric  phloridi^  of  tlie  strfnglh 

of   1    lu  2000   for  four  hoitrn. 
4.  Imnn'raiun   in    u    S-per-cent.   aohition  of   CftrLiolic  nfid   for   four 

hours. 

fb)  Outer  garments  of  wool  or  ailk,  andl  similar  articles,  whidi  would 
be  injured  by  immpr^ion  in  hoilitig  wiiti-r  or  iu  n  dixinfiR'ling  solution: — 

1.  Exposure   in   a   Buitaijli-  appnrnliiB   to  n  rurripiit  of  sleani   for 

t<'n  niimilM. 

2.  Exposure  to  dry  hent  at  a  temperature  of  110"    C.    (230"   F.) 

lor  two  hours. 


■Should  contoin  at  letist  3  per  cent,  of  availuhk  chlorine. 

'This  will  rpquirt'  thf  porohnHtion  "f  bi'twcpn  1'^  to  2  kilngrammrs  of 
sulphur  for  every  2S  onWc  raptrrn  of  air-spme.  The  vaporixHtion  of  liquid 
BUlphur  dioxide  oan  be  inOTC  ncpurately  rppiliitod. 

'Tlio  nddttion  of  nn  C(|unl  ■fiuanlily  of  ]}otn.sNiuni  piTinillipnUate  us  it  de- 
odorant, and  to  givp  color  to  thf  solution,  in  to  ho  reconimfiided, 
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(c)  MattrcHscK  ami  Mtuiki't^  soili'il  by  i\\v  discharges  of  the  aick: — 

1.  Dcfltnii'liun  liy  fire. 

2.  Exposai*t  tit  Aii|icrh(?jiti^il   stoaui    (105°  C.    ;s22I°   F,>    for  ttn 

minutes.      (Mattre<iiHea    to    litive  the  covrr   removed  ur    freely 
opened. ) 

3.  Iium<.'r«ii>n  in  bailing;  wiitrr  for  half  iin  hour. 

Furniture  and  Articles  of  Wood,   Leather,   and   Porcelain. 

Wosliing,   several   tirueiti   repeated,   with   sulution  of  carbolic   Di;id,   2   per 

f 


Fop  the  Person. 

The  tflnds  and  general  siirfiiue  gf  tlie  Iwidy  of  attenJants  of  the  sick, 
and  of  thtf  couvalescentt^.  should  b^  wnahcd  ^vLt]l — 

1.  Solution  of  chloriuated  soda  diluted  ■with  nine  partis  of  water 
(1  to  10). 

2.  Carbolic  acid,  2-per-ceiit.  solutiuD, 

3.  Mercuriu  diloride,  1  U>  ICHlft. 

For  the  Dead. 

Enve-lop  the  body  in  u  nhwt  thoroughly  Btiturated  with — 

1.  Chloriniited  lime  in  solution,   4  per  t'vnt. 

2.  Mercuric  chloride  in  solution,    1   to  500, 

3.  Cnrbolic  acid  in  Bolution,  5  per  cent. 

For  the  Sick-room  and  Hospital  Ward*. 

(a)  While  oticupied,  wiish  nil   surfncca  with — 

1.  Mercuriu  chloride  in  eolutian,   I  to  1000. 

2.  Carbolii<  acid  in  aolatiou,  2  per  petit. 

(b)  When  vacated: — 

Fumigate  with  sulphur  dia:(ide  for  twelve  hours,  burning  at  least  1^ 
kilo^rnRLCiieH  Bulpliur  for  uv-ery  28  cubic  metres  of  air-space  in  tlie  room; 
thfn  wnah  all  aiirfacea  with  one  of  the  iibove-inentioned  djjiinfpcting  aolutiona, 
and  afterward  with  Bonp  and  hot  water;  finally  throw  open  doors  and  win- 
dows kind  ventilate  freely, 

For  Merchandise  and  the  Mails, 

The  disinfection  of  fnerph&hdiap  and  of  the  mails  will  only  he  required 
under  exceptional  eircuniataDcea;  free  a^^rntioti  will  usually  be  sufllfietit. 
if  disinfection  seeina  necessary,  fumigalion  with  atilpliur  dioxide  will  be  the 
only  practicable  method  of  accDmpIlshiiig  it  without  injury. 

Rajs. 

(a)  Ragn  which  have  been  used  for  wiping  away  infectious  disclmrgeB 
should  &X  once  be  burned. 
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(b)   Riigii   colEiH'tcd    for    tlje    pnp  err -makers-  during    \\te    prevjilenci^  of  kn 
epidemic  should  be  diainfei'Led,  li^fore  t)i^'  arc  ct>iii{>re^4e<l  in.  ba](^,  by — 

1.  Exiwsur*   to   superheated  "twin    f  106"    a  =  22P    F.l    (or  ten 

2.  IiunLemou  in  boiling  water  for  hulf  an  liuur. 


Shipj-. 

(ai  Infected  etijpft  at  Hea  should  be  wsahed  \n  every  ncceisiblc  pUa,  uid 
eapecially   lociilUics  oix-upied  by  tlic  sick,  with — 

1.  Solution  mf  merturic  chloride,  1  to  1000, 

2.  Solutiofi  of  catIniIic  acid,  2  per  ct-nt. 

The  bilge  should  he   di«iiifecUd  hy  the  liberal  use  nT  a  strong 
Hulutioii    ul    uierouriL'  c1i!ariii«. 

Cb)  Upon  nrrival  tit  a  qimritlitine  »tiitidii,  nn  infected  ship  should  Nt 
onix  be  fumigaled  uitii  siilpUiiroiis-KLcid  gUH,  lining  IVj  kilogrttmmes  of  xul- 
phiir  for  ■e'.-crv  '2S  vwhW  nit'trps  of  :itr  nitnt'i-;  ihe  t-urp)  ahoiiM  iheii  Iw  di»' 
L'hurguil  U!i  lij^lUvrtj;  u  lil>crril  ui]|i|ilv  of  tht^  concentre t id  solution  nf  iiiifrciiri« 
diloridu  1 1  lo  'A'D  Hhuuld  be  tbruwii  into  thi*  bilgi',  .ind  nt  tiliL<  chh)  oF  twi^ntr- 
four  liDurH  th«  bilg«-w)itpr  i^hould  tv^  pumped  out  And  rfpln>Md  nith  purr  ste.- 
nntcr;  this  ebould  be  repeated.  A  second  fumigation  after  tbi>  r^movji]  of 
the  cargo  in  reconimeudcd.  All  anvessible  Burfnws  should  be  washed  with  one 
of  the  diainfwtiiig;  Boliitiftna  bi'retofore  reconuneDded,  and  eubaequently  with 
soap  and  liot  \VAt(?r. 

For  Railway-cars. 

The  alireolioni^  given  for  tlie  (liHinfeclion  of  dwiOling^t.  hospital  wards, 
and  akitps  apply  as  well  to  inf«;ted  rRilwuy-iMirR,  The  treutini^t  of  exeretu 
witli  n  diiiinfeetnnt  before  they  are  nrattcrpd  along  the  trncke  nwniB  desirable 
at  all  times,  in  view'  o(  the  fn(?t  tbut  tliey  may  cohlJiin  ittfcetioiw  gertns. 
Purjtig  the  prevalent^  of  an  epidemic  nf  ebolera  (bi«  b*  iiMpernlive.  For  Ihi* 
purpose  the  standard  solution  of  chlorinated  lime  in  recamniended. 

From  the  foregoing  it  would  appear  ttmt  beat,  clilorinated  lime, 
mercuric  chloride,  ^lutign  of  ciiloriUQtcd  enda  (Ijrtliarrfli]tip'o  solu- 
tion), carbolic  acid,  aulphatp  of  fopper,  ^itic  chlori^^e,  bthI  giilphnr 
dioxide  (sulphur  fumes)  are  ihe  moat  geoerall;  available  disiii(«C' 
tants. 

The  following  "general  directlmis"  for  the  pnieticsl  application 
of  djsinfijction  ore  given  by  the  committee: — 

Diainft^tian  of  Kxrretn.  rtc. — Tlie  infectious  charaeter  of  the  dffjectiims 
of  patients  ftulTeriiif;  from  eholern  and  typhoid  fe^-er  is  well  e«lAbli«lied;  and 
tbia  in  true  of  mild  rases  and  of  the  Mirliest  utagri  flf  these  diwmr^.  ns  wrll 
as  of  Before  and  IbIiiI  wibj's..  In  dioleni,  diplitherin,  ,y(dlow  firvrr,  nnd  searlpt 
ievtt  all  ramited  ntaterinl  nhould  bUo  be  IooUmI  upon  as  itifeclioud.     And  In 
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ttiberculOKia,  diphtheria,  scarkt  fever,  and  infectjoue  pntumunia  the  sputa  of 
the  sick  slioulil  It*  dieififeet'fd  oi*  destroj-ed  by  fit-e.  Il  seisins  uilv  isable,  also^  Ici 
tr?nt  tl»^  urintj  of  patjent^  6L<:'k  ^vith  an  in/evtioiii)  diaeusc  tvUli  one  of  tbe  dia- 
infti-tiii^  HoliiLloDa  bcluw  rixK>niui4<iidc>d. 

fhliiridc  o/  liitie.  «r  tilciidiing  jKiwder,  i»  pcrlijips  enlitlrd  Lu  thu  flrsL 
plttce  for  diaanfectiiig  excreta,  on  act-uunt  of  the  rapidity  gf  Ha  action.  The 
following  Blandari!  wlution  is  rwommonded;^ 

Diaaolve  ehloridf,  of  lime  (chioriti^ifd  lime,  bl^iu^kittff  potMer)  of  the 
btral  quality''  in  pure  iptticr  in  the  proportion  of  G  ounces  to  the  gallon  (^5 
gramiafs    to    the    Hire). 

t'lip  1  quart  (I  litrcli  of  this  BohitioTJ  tnr  the  diRinfpctimi  of  racli  dH- 
■L'harge  in  fliolpra,  typlioid  ffwr,  ttc,'  Mis  well,  and  It^ave  in  the  vessel  for 
at  leffiBt  out  liour  before  throwing  into  piivv  wfll  or  vvntercloget.  The  sxnie 
dire<?lion9  apply  for  thp  diainfwtion  of  vornitiii  matters.  Iiifwted  sputum 
efaould  be  disi'hnrg'ed  directly  into  a  rup  halt  full  uf  the  aolution.'  A  &'per 
cent,  solution  of  carbolic  acid  may  be  uafd  insti?ad  nf  the  chloride'of-liin^ 
tmlutinn,  the  time  of  exposure  to  the  action  of  the  disinfectant  being  four 
ho«re. 

Disinfrclian  of  tfm  Prrnnn. — ThB  surface  of  the  body  of  a  Hirk  pertwni 
or  of  hid  nttcndantR,  whom  soiled  with  infectious  disthnrge^.,  shotild  be;  nt 
once  cleansed  with  n  euitable  disinfi^ting  ng^nt.  For  this  piir|>08e,  solution 
of  cldoriimted  eoda  (liquor  sodio  dilorinata^^l.pWrrtique'a  solution)  diluted 
with  0  parts  of  wnter.  or  the  atnndard  anlulion  ol  ehloritle  of  lime  diluted 
with  3  parts  of  walj^r,  may  be  used,  A  S-per-cont.  sntution  of  cnrboHc  acid 
is  uIho  xuitablr  for  this  purpow.  and  under  proper  medical  aupcnision  the 
use  of  n  ttolntion  of  corroiiivi-  »ubliiii:it«    (1    tn    1000)    is  to  be  recommended. 

Tn  diseaft^B  like  smtill-pox  and  searlet  fever,  in  n'hich  the  infectioijH  agent 
tA  given  off  from  the  entire  flurtace  of  the  Liudy,  occasional  nhliitiona  with  tho 
ahove-nu'iitioDi'd  BoUilioti  of  chlorinated  soda  arc  recommended. 

In  alt  infeetiou^  diBeawa  the  body  of  the  (lend  flhnnld  he  enveloped  in 
a  sheet  saturated  with  the  fltandnrd  fl<>lulinti  of  chloriniited  lime,  or  with  a 
nper-cetit.  solullon  of  earbntic  acid,  or  a  1  to  500  (dilution  of  enrrosive  sub- 
limn  te, 

Dininf'-rlioit  of  ffofAinp. — Botlinj?  (or  half  ni>  hour  will  destroy  the 
vitality  of  nil  known  diseaae-giernis,  nml  there  ii  no  hef.ter  way  nf  diNinf>ecting 
clothing  or  bedding  whieh  eiin  be  washed  than  lo  put  it  through  the  ordinary 
nperntinna  nf  thp  ianndry.  Xo  delay  siioiiki  occur,  however,  between  the  time 
of  removing  soiled  L-lolhing  from  the  person  or  hnj  nf  the  Rick  and  itft  im- 
uicrsinn.  in  boiling  water,  or  in  one  of  the  following  solutions  until  thiH  ean 
be  done: — 


'  fiood  eliloridc  of  lime  slioiild  cnntniTi  nl  Irnst  25  per  ri>ht.  nf  nvnil.ihle 
chlorine.  Recently  riiJiecnt  ehlorine  for  ilisinfeciitig  purposes  has  been  ob- 
tained on  a  large  seaJe  by  the  I'lectrolywe  of  nea-water. 

'  For  A  very  copious  di*'harge  nse  ii  Infjfcr  ([iiuntily, 

'Reecntly  n  flmntl  spitting-eiip  nntde  of  hIiIT  pnjier  hn^  Iim-ii  introihnrd 
CBpecially  for  the  u«c  of  ronHnrnptiveft.  The  cup  1^  earried  alioiit  by  the 
patient  or  kept  within  reach.  ^AHien  the  ciip  hns  Iw-en  in  use  for  a  lime,  sad 
before  the  sputa  can  tn^ome  dciiccaled.  it  in  thrown  into  the  lire  mid  bumed. 
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Corrosive  jtublitnnte,  1  gramme  to  the  litrv  |1  la  1(100),  or  cnrlHilic  nr'iA 
(pure),  S  granitiips  to  the  litre. 

Tlie  artielca  to  be  <li4nfi->ct«d  mutit  bo  thoroughty  soHked  with  the  (li»- 
infecting  solution  and  left  in  it  for  at  least  two  houra,  tifti^r  wlvich  they  mmj 
be  wmug  oiil  and  sent  to  tlie  ivaHli.'" 

riuUii'ng  or  holding  which  cannot  be  wabIiwI  bIioiiM  hi?  4ii<itiifec|ed  by 
steam  in  n  pri>}*prly-cimaLrU'-"leil  diainfeetion  clinmbcr.  In  tlie  abecncre  of  at 
siiiluble  iileam  diainfi^ctjug  appamtua,  infected  clolliiiig  and  bedding  should 
be  burned. 

Disitifectian  of  the  Sick-room. — In  the  aick-rooiu  no  disin(e<rtant  can 
tako  the  jdiLce  of  free  ventilution  nod  clennliness.  It  is  an  aAJom  in  eAnitjirf 
Hcience  that  it  is  iiupraclicable  to  disinfvi.'t  an.  occupied  aparlment  for  tli» 
reason  that  diBpa«t'-g*rmH,  are  not  deatroypd  by  tlic  presence  in  the  attnusplii-r* 
of  nny  known  diainfeclant  in  reapiraWp  quantity.  Bad  odors  may  be  dpu- 
traliKfd,  but  this  does-  not  constitute  disinfection  in  tiie  seoHe  iii  tvliicti  the 
term  is  here  iisi'd.  Tbes«  bad  odors  itre,  for  Uie  most  part,  an  indication  of 
want  of  cEeAnlim-6B  or  of  proper  veniilLition,  nnd  Lt  in  better  ta  turn  con- 
tairiinuicd  iiir  out  of  tiie  window  or  up  tlie  cbimney  tlian  to  attempt  to  purify 
it  by  the  use  of  volatile  chemical  ageula,  euch  aa  cftrboljie  acid,  chlorine,  etc., 
which  ar?  all  tnore  or  less  oCTensivc  to  the  aick,  ftnd  are  usctesa  aa  far  »a 
diainfection — properly  so  called — is  eoncerned. 

U'lien  an  apartment  -n-bich  has  huen  otnipied  by  a  person  sick  with  an 
infectious  diabase  has  been  vacated^  it  should  tje  disinfected.  The  object  of 
diaitifect ion  in  the  sickroom  is  mainly  the  deHtruction  of  inFi-ctious  material 
nltnclicd  tu  iturfnccs  or  tl(.-i>at<ited  as  du§t  u]>on  window-ledges,  in  crerice*.  ttc. 
If  (he  room  has  been  properly  cleansed  and  ventilated  whiFc  i!ti)l  oceupied  by 
the  Ei<;k  person,  and  especially  if  it  waa  atripjji'cd  of  carpeta  and  unne<¥Asary 
fiirnitiire  at  the  outset  of  his  attack,  the  difficulties  of  disinfcetion  vill  be 
greiitly  reduced. 

All  Hurfacea  -shoutd  be  thoroiig'hly  washed  with  t}i<>  sinndard  solution 
of  chloride  of  lime,  diluted  with  3  pert*  of  water,  or  with  1  to  lOOf)  ralution 
of  corrosive  miblimate.  The  walU  and  ceiling,  if  pla.ttcrcd,  should  be  fliib^e- 
quently  treated  with  a  lime-ivaah,  Eapecial  care  mURt  be  taken  to  wash 
aw*y  oil  dust  from  windo*-lcdges  and  other  plaees  where  it  may  have  settled, 
and  IhoroHghly  to  cleanse  crevices  and  out-nf-the-way  places.  After  this 
application  of  the  disiafecting  solution,  and  an  intervnl  of  twentj-fonr  bouts 
or  longer  [or  free  ventilation,  the  floora  and  wood-work  nhould  be  well  acnibbwl 
with  soap  and  hot  wat(,r,  and  this  should  1>f  followed  by  a  second,  more  pro- 
longeil  enjiotiur     to  fre^h  air.  admitted  through  open  doors  and  windows. 

A»  an  ttdditittnal  pret'dutiorH  fumigation  with  BulpliurouR-ncid  gas  is 
to  be  reeom "tended,  PBpeeially  for  rtvomn  which  have  been  occupied  hy  piitienU 
with  (tinall-pos,  searlet  fever,  diphtheria,  typhus  fever,  and  yellow  fever.  But 
fiimi({[iti(ih  wilh  fiilphitrnUS'neid  gas  alone,  as  commonlv  practiced,  cannot  be 
relied  upon  for  disinfection  of  the  sick-room  and  its  contents,  in^uding  bed- 
ding, furniture,  infected  elothing.  etc..  na  ia  popularly  believed. 


"Solutions  of  corrosive  sublimate  *tboohl  not  be  placed  In  metftl  rr 
oe'ptael««i,  for  the  «nlt  is  deeomponed  and  the  nicrcnry  prpcipitated  by  epnt^^ct 
wi!h  copiKT^  lead,  or  tin.  A  wondm  tub  or  earthen  eroek  in  n  fluitable  re- 
leeptacle  for  aiicli  solutions. 
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Wlicn  [uitiLgatioD  i^  prBitLiced,  it  should  prL-oecLc  thu  general  Ma«bi(ig 
with  a  (lUiafccting  eoiution  heretufure  recomnicnded.  To  injure  utiy  reBiilta 
of  vallie,  it  will  be  neccJisary  to  close  the  ■  paitinciil  to  Iw  tiisinfniatpd  an  poiri- 
pletely  a?  pos.'iilile  by  &toppitig  up  all  aiierttirc-a  thraugli  vriiirh  tlic  gaa  might 
escnpe,  and  to  bum  not  less  tliaii  3  pounilx  of  sulphur  for  eiiL-lt  ]00(l  cubic 
fi^t  ( H^  kilo^niiiniGS  to  2S  cuhlc  nD^tres)  of  alrapuct!  in  thv  nxim.  To 
secure  i?QinplelG  roinbuation  of  the  sulphur,  it  should  be  pliii'ed,  in  Llie  ioTia 
■of  powder  or  aniall  fra.gnien1?,  into  n  sliallow  iron  jmn,  ivhich  ahoulil  be  spt 
upon  n  couple  of  brii^ks  in  a  tub  partly  filled  with  water,  to  guard  ngainat 
tire.  Tlie  eulphuT  Hhdtlld  be  thoroughly  moistened  with  itlcolio]  befctc  ignit- 
ing it." 

Disinffdlion  of  Prii'tf-foults,  Can- {KioIs ,  etc. — When  tht^  excreta  (not 
previously  disinfcetcid)  of  patients  with  clioK^ra  or  typhoid  /ever  have  bopn 
tUroH'R  into  a  ]invy-vault  this  is  i)if««ted,  and  disiiifcclion  should  be  reaortf^d 
to  an  noon  as  the  fiict  is  discnvert-d,  or  u'henevt-r  thert!  ia  rcnaorinhle  suHpi(.-ju)] 
that  audi  is  tho  case.  It  will  be  advistiblie  to  take  the  same  precautions  with 
reference  to  privj^-vfiults  into  ivhicli  the  excreta  of  yelliow  fever  havo  been 
thrown,  altliough  na  do  not  definitely  know  that  tliia  in  infiK^tious  ni-nti^rifi-L. 

For  this  purpose  the  stftndtird  solutloTi  of  chloride  at  lime  may  he  antd 
in  (jiiani tty  proporlioned  to  the  amount  of  luatefinl  to  be  disinfectwl,  hut 
where  thi8  ia  connidvrabict  it  will  Bcaroely  be  practiejihle  to  Bt«rili7,c  the  whole 
wusfl.  Till*  liljoral  and  reppnti'J  use  of  thin  noltiUdti.  or  of  a  5-pet-ceTit.  »olu- 
tinn  of  ciirbolic  Eicid,  will,  however,  diainfect  the  aurfiipe  of  the  jnaes,  and  i^ 
'CHjwcially  to  be  recommended  during  the  eptdemic  prevalence  of  typhoid  fvver 
or  of  cboLera.. 

All  w  'o8ed  portion*  0/  the  vault,  aad  the  wood-work  above  it,  sbouhl 
be  thormighly  waalied  down  with  the  di^infofting  Bolution.  Instead  of  the 
disinfecting  solutions  recommended,  chloride  of  limt"  in  powder  may  Im»  duily 
KBtterpd  over  tb?  contenU  of  the  privy-vault. 

DisinffctioH  of  fn-gcHta-. — It  i:^  well  fr*itnhlished  that  cholera  and  typhoid 
fm-cr  HTM  vpry  frequonlly,  and  pcrhapg  usually,  tranaiuittthd  through  the 
mvdium  of  infected  water  or  artielcs  of  food,  and  enpeicially  milk.  Fortunutidy, 
We  have  ft  simple  meftnii  at  hand  for  disinfecting  nueh  infected  fluid.  Thia 
consists  in  the  np'plicfltion  of  beat.  The  boiling  tempemture  mn-intained  for 
half  an  hour  kills  all  known  di^ease-gpinns,  So  far  ns  the  gi?rnis  of  eholcra. 
typhoid  fi'ver,  and  dipbtlieria  are  concerned,  there  is  good  reason  to  Irelieve 
that  a  temperature  conaiderably  below  the  Iwiting- point  of  water  will  destroy 
them.  But  is  order  to  ke«p  on  the  sjife  Hide,  it  ia  best  not  to  tnut  anything 
short  of  the  boiling-point  (\W  C,  =  212"  K|  whwi  the  object  i*  to  disinlwt 
food  OT  drink  whieh  is  open  to  the  suspicion  of  cnntnining  lh«  germa  of  any 
infectious  disease.  During  (he  prevalenre  of  an  epidemic  of  cKolcrn  it  is  wall 
to  Iwil  nIE  water  for  drinking  purpoBeR.  After  boiling,  the  waier  may  I'B 
fittcrr-d,  if  nctfeasary,  to  rcmm'ft  aedimtBt,  and  thwi  pooled  with  purf  ice  if 
desired. 


"Liquid  anhyrilTOTifl  inlphnr-dloxide  may  Tip  nneii,  and  will  probably  giv« 
better  results  than   eenmhuntionnf  mulphur. 
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In  recent  years  frtrmaMelijde  gss  has  taWn  the  p!ace  of  siilphur 
for  ioerial  disinfection  of  rooms,  foniites,  etc.  The  following  is  freely 
quoted  from  a  circular  i&suod  by  the  Illinois  State  Board  of  Health:— 

FonnaUlehyiJe  (otherwise  knowTi  as  metiivl  aUtliyde,  formic- 
aldehyde  and  "formalin'')  exists  in  several  fornis,  but  is  principally 
known  as  gm.  Its  germicidal  propeiiies  were  not  recognized  until 
18&G,  and  were  not  put  to  use  until  1890.  The  furmaMdiyde  gas  i$ 
the  vapor  of  wood  aleoliol  wliicli  Ims  undergone  ft  ehemical  change. 
The  gjis  is  produced  by  passing  the  vapor  of  wood  nlcoliol  over  plati- 
num or  platinized  carbon  in  an  incandescent  state.  JIany  portable 
apparatuB  for  the  proi]uctjon  of  fnminldehyde  gas  directly  from  wood 
alcohol  have  been  deviaed  during  the  past  seven  or  eight  years,  but 
none  have  proved  aatiafaetory. 

The  aqueous  HoUition  of  formal dcliyde  gaa,  known  ae  romialde- 
liydc  or  fonnalin,  is  a  40-per-cent.  solution  of  the  formaldehyde  gas 
in  water.  Many  of  the  commercinl  preparations  do  not  contain  -10 
per  cent,  of  formaldehyde.  The  concentration  of  the  solution  can 
nnt  exceed  40  per  cent.  This  preparation,  if  pi-operly  made,  is  a  pow- 
erful bactericide  and  is  preferable  to  c-orroaive  sublimate  as  a  germi- 
cide, cost  not  considered,  although  it  is  much  alower  in  action.  Sev- 
eral proce$?ea  have  been  devised  for  the  liberation  of  formaldehyde 
gaa  from  ita  watery  solution.  Thf  solution  when  e:cposcd  to  tlio  air 
gives  oft  a  considerable  quantity  of  the  gas,  especially  ttlieti  sprayed 
on  large  eurfacee.  H  sprayed  on  b'anlteta  or  sheets,  or  article  of 
clothing,  hung  in  the  room  OF  on  the  walls,  tho  lihoration  of  the  gas 
will  be  so  rapid  ap.  to  compel  the  operator  to  leave  the  room.  Thise 
facts  have  given  riw;  to  the  helief  that  exposure  of  the  gas  in  this 
manner  will  be  sufficient  to  cause  disinfection.  Tlie  resuUs.  however, 
do  not  conflrin  Ihia.  There  is  much  uncertainty  as  to  the  amount  of 
gaft  which  is  evolved,  and  the  behavior  of  the  gas  is  at  tim««  very 
capric'ioug. 

The  most  common  method  of  ohtaining  formaldehyde  gaa  from 
the  watery  solution  at  the  present  time  is  by  means  of  apparatus 
designed  to  regenerate  the  gas  by  boiling  the  solution  under  prEssure. 
Many  generators  operating  nn  this  princip'e  are  trv  be  found  nn  the 
market.  Several  of  these  are  complicated  machines  requiring  skill  to 
properly  operate.  As  some  of  the  generators  require  constant  attcn- 
tion.  it  haa  licon  fonnd  necessary  to  phice  them  niilside  of  Ihe  apiirt- 
mcnt  being  disinfected  nnd  to  paRB  (he  gas  into  the  room  by  means  of 
n  tube  run  thrnufrh  a  kevhnlp.  The  difTuBion  of  the  gae  produced  in 
tbia  way  is  slow,  particularly  in  large  areas,  tending  to  conccutration 
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at  a  few  points  and  to  the  formation  of  paraformaldehyde.  Thia 
method  of  disinfection  cannot  be  recommended. 

With  the  Schering  method  of  disinfection,  which  conaiflts  in  the 
rapid  evaporation  of  paraform  pastilles,  said  to  contain  100  per  cent, 
pure  formaldehyde,  many  tests  have  been  made  by  the  IlIinoiB  State 
Board  of  Health  during  the  past  five  years.  The  results  were  gen- 
erally satisfactory,  when  the  gasea  evolved  were  thoroughly  mixed 
with  the  watery  vapor.  This  method,  however,  is  expensive;  much 
care  must  be  used  in  the  working  of  the  generator,  and  it  has  been 
found  very  difficult  after  disinfection  to  rid  the  premises  of  the  gai. 
In  one  of  the  experiments  the  vapor  ignited.  The  experiments  were 
conducted  with  the  Schering  formalin  disinfector  (not  the  lamp) 
manufactured  by  Schering  &  Glatz,  New  York. 

Formaldehyde  candles,  which  are  composed  of  a  variable  amount 
of  paraformaldehyde,  pressed  in  cylindrical  form  in  a  tin  container, 
are  now  offered  to  physicians  and  health  authorities  as  a  means  of 
disinfection.  It  is  claimed  that,  by  burning  the  paraform,  the  hoat 
produced  causes  the  solid  to  revert  to  the  gaseous  form.  No  depend- 
ence whatever  should  be  placed  on  these  candles. 

The  evaporation  of  the  solution  of  formaldehyde  by  means  of 
heat  in  an  ordinary  kettle  is  one  of  the  simpIcHt  methods  of  disin- 
fection with  formaldehyde,  and  as  a  result  has  provi-n  the  most 
effective.  This  is  termed  the  Breslau  method.  Many  health  authori- 
ties have  testified  to  its  efficiency  during  the  past  seven  yearn. 

While  the  results  obtained  with  some  of  the  methods  of  formaliU^- 
hyde  disinfection  formerly  suggested  have  been  generally  nfltisraetory, 
failures  were  at  times  experienced  when  the  conditions  wen;  appar- 
ently ideal;  while  under  unfavorable  condilionH  of  tcinpfTBtiire  and 
humidity,  ineffective  disinfection  was  of  frcqiufnt  (K-nirmicc, 

Becently  an  exccerlingly  simple  method  of  generating  the  gflii  by 
pouring  formaldehyde  wlution  over  the  cry«tflls  of  potasnirim  jwrman- 
ganate  in  an  open  vessel  haa  been  BUggcatcd,  and  givM  proriiiwj  of 
overcoming  the  objections  which  have  utood  in  the  way  of  the  more 
general  adoption  of  formaldehyde  an  a  drsinfwttng  agent.  'Iliis 
method  primarily  offere<l  the  advantaged  of  Hbwjlntn  dirnp'idty  in 
operation,  requiring  no  ^per-ial  af^aratna  and  no  fire.  In  a/1dttion 
to  this,  exhanetive  experimf-'ntal  wrirV  ha*  t]ftmimntrtiU-A  that,  in  prac- 
tical disinfection,  the  methfy)  ia  ununially  I'fftcient,  the  ^fffc-iivenewi 
seeming  to  depend  lew  ofKm  the  ermditi'ma  of  humidity  and  t*'«if»erft- 
tare  than  that  of  any  othpr  meth^id. 

The  only  apparattu  required  ia  a  large,  o|M;n  vi^uMfl,  protected  hy 
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Rome  noD-conductive  nioterial  to  preserve  tlie  heal  witliiu.     An  onli-! 
jiary  luilk-pail,  wt  into  a  pulp  or  wooden  bucket,  wiJI  answer  every 
purpose,   although    a    special    coTitamer,   dcvUed    for   i»li\siL-iaiis  and 
health  officers,  will  be  founil  of  considerable  advantage.     This  von- 
tainer  or  generator   consi&tij  of  a  simply  constrUL'terl    tin    ran   willi 
broad,  flaring  tup.     Its  full  height  is  Iji/j  inehei:,  the  heiglit  to  (he 
flaring  or  funnel-shaped    tup  bt'ing  about  8  inches.      The   lower  or] 
round  eeetion  is  10  inches  in  diuriieler,  while  the  funnel  is  ITVa  incOm; 
in  (lianu'tfT  at  the  tnp.    This  container  ia  made  of  a  good  (juuiity  of  J 
tin,  J8  supplied  with  a  dmihle  boJtoin  with  ',4-incli  air-space  between, 
the  laytTfl  of  tin,  and  ia  entirely  covered  on  the  outside  with  assbestoaj 
paper.     The  asbestos  pnper  and  double  bottom  serve  to  efTectivej' 
retain  the  heat  which  is  generated  by  the  vigorous  chemical  reaction' 
oecnrring  within  the  generator  and  whicli  ia  esBential  to  the  Mraplete 
production  ami  liberation  of  the  gas.     The  Rpeeial  container  can  be 
made  by  any  tinner  of  ordinary  intclligencfl  and  costs  but  «  few| 
clollars. 

With  the  room  Fealed,  as  ia  essential  to  aay  form  of  aerial  disin-l 
fection.  the  cry&taU  of  potassium  permanganate  (3^/^  ounces  to  each ' 
1000  cubic  feet  of  air-space)  are  placed  in  the  container.    Over  this 
salt  is  poured  "formalin"  or  the  40-per-cent.  a(|neou8  solution  of  for- 
maldeHiyde  (1  pint  for  every  1000  cubic  feet  of  uir-space).    The  for^ 
maldehyde  gas  is  promptly  liberated  by  tlie  vigorous  chemical  reaty 
tion  of  the  formalin  and  the  potapsie  salt  and  rises  from  the  generator ' 
in  immonse  volume  in  the  form  of  an  inverted  cone.     It  is  conae- 
quently  eseential  that  all  prcpuratioua  be  made  in  advance  and  that 
the  operator  leave  the  room  at  once  on  the  combination  of  ihe  two 
cbemicale* 

The  doors  or  windows  nf  exit  Bhoitld  be  promptly  closed  aniill 
sealefl  and  the  room  left  closed  for  at  least  six  hours. 

The  results  obtained  by  this  method  in  esporiments  conducted  in] 
the  laboratoriee  of  the  Illinois  State  Board  of  Health,  under  varr-j 
ing  atmospheric  conditions,  aarl  with  a  rather  wi<1e  range  of  temperji- 
iHTe,  prove  the  method  pecidiariy  effective,  while  the  e-implit'ity  of 
the  operatirta,  the  small  expense  of  the  appamtus  (in  fact,  its  succe**- , 
f«l  operation  without  apparatus  of  any  kind,  if  necessary),  and  thej 
moderate  cost  oC  operation  serve  to  commend  it. 

However,  even  thi&  method  is  not  entirely  free  from  danger  oC] 
fire.  Dr.  C.  T.  White,  while  experimenting  on  difiinfi-elinn,  ol»porved ' 
that  in  some  instnncei  spontanenufi  conibu^tion  of  the  formahldiytlei 
gas  takea  place  after  the  addition  of  the  formaldehyde  to  the  per-. 
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manganate  of  potaeli.  Mr.  C.  H.  La  Wall,  who  investigated  this 
phenomenon,  ascribes  it  to  the  rapid  formation  of  heat  in  the  pres- 
ence of  organic  matter,  and  suggests  the  employment  of  small  quan- 
tities of  permanganate,  not  over  4  to  8  ouoces  to  a  charge,  placed  in 
several  containers  surrounded  with  large  cones  containing  water. 
There  should  be  no  flame  in  the  room. 

The  following  substances  are  antiseptics,  but  in   the  strength 
given  cannot  be  depended  upon  as  disinfectants: — 


Table  LVIII. 

Thymol 1 :  80,000. 

Bichloride  of  mercury 1 :  40,000. 

Oil  of  mufltard   1 :  33,000. 

Acetate  of  alumina  1 :  6310. 

Bromine   1 :  5697. 

Picric  acid 1 :  5000. 

Iodine 1 :  4000. 

Sulphuric  acid    1 :  800-1 :  3353. 

Permanganate  of  potassium 1 :  3000. 

Camphor     1 :  2500. 

Eucalyptol   1 :  2500. 

Chromic  acid 1 :  2200. 

Chloride  of  aluminum 1 :  2000. 

Hydrochloric  acid 1 :  1700. 

Benzoic  acid   1 :  1439. 

Quinine 1 :  1000. 

Boric  acid  1 :  200-1 :  800. 

Salicylic  acid    1 :  200-1 :  800. 

Carbolic  acid  1 :  500. 

Sulphate  of  copper   1 :  400. 

Nitric  acid 1 :  400, 

Biborate  of  soda 1 :  200. 

Sulphate  of  iron 1 :  200. 

Creasote 1 :  200. 

Arsenious  acid   1 :  100. 

Pj-rogallic  acid  1 :  82, 

Tr.  chloride  of  iron 1 :  25. 

Alcohol 40  to  95  per  centt 


The  agents  mentioned  in  the  above  list  may  all  be  used  with 
satisfactory  results  in  surgical  and  obstetrical  practice  as  antiseptics, 
but  it  must  be  borne  in  mind  that  the  great  danger  in  treating  wounds 
comes  from  carrying  infectious  particles  to  them  in  the  hands  or  in- 
struments of  the  operator.  In  order  to  render  these  aseptic  the  most 
thorough  measures  of  disinfection,  such  as  heat,  strong  chemical  dis- 
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infectants,  and  i^jBicsl  u  irell  as  dwBical  and  ImiqgiGal  deanfinea 
are  indicated.  In  a  soiigical  wound,  or  in  tbe  ngiu  ud  ntenia  of  liw 
partnrient  woman,  the  nae  of  antiieptica  ia  entizdf  aaooodaiy  to  dia- 
infectuna,  under  which  may  primarily  be  nndenlDod  rigid  ekanliMM. 

In  public  and  prirate  sanitation^  antiaeptica  hsrc^  «a  in  prac- 
tical surgery,  a  subordinate  importance. 

Deodorizers  are  aometimea  nsefnl  in  aanitaiy  pnetici^  bnt  care 
most  be  taken  not  to  look  upon  deodoriaatieD  ■•  agoiralflBt  to  diain- 
fection.  Among  the  most  nsefnl  deodoriierB  are  chloride  of  sine, 
chloride  of  lime,  permanganate  of  potaatinm,  and  a-  number  of  Hba 
agents  mentioned  in  Table  LVIII. 


QUESTIONS  TO  CHAPTER  XVIII. 
ANTISEPTICS.    DISINFECTANTS,   AND    DEODORANTS. 

What  is  an  antiscpticT  How  mtiy  it  W  ua«il?  Is  it  nnucsHarily  a  dis- 
itifectaiit!  WlijT  Is  a  diaitifoctant  au  antiseptic!  Why?  Wliy  miiet  diain- 
leclion  tie  tliorougli  to  be  of  any  value?  Wluit  is  nct-ts.sairy  llilt  thete  tilJiy  b* 
dUinffction T     How  ia  the  t^nci  often  populuiiy,  but  incorrectly,  uaedl 

What  18  the  e99«iiiti:al  Jiffertn^  between  tt  di«inF««Unt  nnd  a  dwdomnlT 
WhiLt  is  a  germic'idt'?  Wliat  ia  thf  true  trst  of  the  value  of  a  diainrpi'taiill 
Hii(^  deodorantft  a^  sufh  a.iiy  r^^a.!  sanitary  value?  How  do  disinfif-tanlri  dilTer 
in  ri>]atLon  to  dLS(.-us4.''gi_'rtns?  How  du  tbc  Latter  dilT^r  in  rein  lion  to  thA 
Foriupr*  lluw  may  tliu  product*  of  putr-i'Fiu^tiuu,  fvrmuntation,  or  decay  act 
as  disinfectiLEitit?  How  may  l^ie  pratluL'ta  of  tbc  diaeatte-germa  tlieuiselvtis  act 
as  a.titi^ptics.  iir  iliniii(>i''lA.nts} 

How  may  disinfeciants  be  chissifiml?  What  are  the  most  useful  ngents 
fur  destroying  s^Mre-ooDtaining  infectio-iiQ  tniterial?  How  ftljQuSd  these  be 
used!  What  do  we  cttll  disinfection  by  fire  or  heat!  What  agi-ut^  miiy  be 
used  to  didiuJpct  infectious  lunLtfr  not  u>ntaintng  spores  I  Which  are  irifial^ 
etlicafioue !  What  is  an  es^''iitia1  fiiiolcii'  in  1h(!  suoceui^ful  uae  of  all  disin- 
fei^tanta  T 

In  what  diaeasea  luay  the  pxcreta  be  infected  T  What  diBinrertuntai  may 
Iw  used  for  exorota  in  the  nick  room!  In  eesa-poola?  Why  ia  mercuric  chlo- 
ride not  so  efflicucioua  here?  ^\Tiat  is  the  objection  to  the  use  of  tJirbolie  aeid 
iu  typlioid  feVerT  Why  ia  chlu.inRtcd  lime  such  a  valuable  didnfictuntT 
How  much  chlorine  slionld  it  contain  T  How  should  it  be  prajiaredT  What  ia 
"uiilk  of  linie,"  and  what  value  hae  it  as  a  dUinfectant  for  exoretaf 

How  may  soiled  underelntbing,  hed-ltnen,  ete„  hv  disinfected?  How  long 
ehould  rtothing  be  boileil  in  order  tu  tliorau^ly  disinfect  it?  How  may  cloth- 
ing that  would  he  harmed  by  ihTtmersion  or  ehemieals  1m;  disinfected!  What 
will  lie  the  elTecta  on  clothing  of  cEdorine  and  tiulphur  gaites?  How  may  tnat' 
trc»4e)*,  blankets,  etc.,  be  disinfected !  How  long  should  the  active  proc^M 
rvquireT 

What  lire  Bome  of  the  best  disinfeetnTitfl  for  ii»e  on  the  pernon!  How 
may  the  danger  of  infection  from  a  case  of  scarlet  ft^er,  aiiiall-pox.  eto.,  be 
kitBened  Y  How  sbotild  th<^  boiiie«  of  those  dend  of  infections  diseases  be 
cared  for! 

What  enn  be  done  In  the  way  of  diainfection  during  the  occupancy  of 
the  sick-rcMiia!  Whnt  arc  the  only  diainfcelanta  available!  Wliat  value  will 
deodorants,  havf  liereT  What  method  is  to  be  followed  nsi  soon  as  the  sick- 
room is  vacated?     Describe  in  detail. 

How  may  suspected  merchandise  and  the  mails  bv  puriliedT  What 
treatnent  eliould  rags.  etc..  undergo!  What  is  the  method  prt;acribcd  for 
the  disinfection  of  a  ship!     For  railway-cars?     [ffee  chapter  on  Quuranline.l 

How  may  articles  of  fuitd  and  drink  be  made  irterile  and  nafe  fur  u»e! 

How  are  antiseptica  and  dtHitiCeclanta  to  be  usied,  and  for  what  purpose, 
In  eurgiciil  and  obstetrical  practice! 

What  is  formaldehyde?  What  i»  the  u«ua]  metbod  of  using  forinnlde* 
hydel     Wliat  is  tho  best  mellwdl  * 
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VITAL  STATISTICS. 

The  registration  of  vital  statistics  comprises,  the  recording  of 
the  births,  marriages,  deaths,  and  diseases  of  a  citj*,  Stat^,  or  niitiou. 
The  facts  tli\i9  secured  must  be  properly  classiiiied  and  studied,  for  iQ 
DO  other  way  can  a  knowledge  of  the  health  of  the  inhabitanta  ot 
Buch  cnniiminities  he  obtained,  and  a  real  test  ia  thus  also  furni&heil 
of  the  actual  eflicieney  of  sanitary  undertakings.  We  may.  indt-ed, 
etndy  di^a^e  both  by  observation  and  experiment,  thug  teaming  that 
some  maladies  are  more  preventable  than  othera  and  discovering  their 
causes  and  means  of  preveutioD ;  and  it  is  uUo  true  that  for  smaller 
oy  special  coranixinities,  such  aa  armies,  navies,  sehools.  or  special 
classes  of  worlanen.  the  health  status  may  be  obtained  by  direct 
methods  hut  for  large  cornmuaitice  Ikis  is  clearly  impracticflhle.  and 
the  eanitarian  la  obliged  to  depend  upon  the  cenBua  and  the  abore- 
mentioned  rpgistration. 

The  eenauB  ia  the  count  of  its  population  which  every  civilized 
country  makes  at  certain  iatervala,  its  returns  also  including  pnrtieu- 
IflTB  aa  to  a^e,  sex,  race,  occupation,  etc.  From  the  panitarian's] 
standpoint  the  age-recnrd  is,  nest  to  tlie  popuhition.  the  most  iin- 1 
portant  return,  for  the  death-rate  varies  moat  according  to  age.  In 
this  country  the  census  now  fumiRhes  viirioua  dala  for  localiiced  "san- 
itiiry  districts,"'  which  may  be  even  anialler  thiui  city  wards,  and  tbe*c 
data  afford  the  basis  of  comparison  for  variations  in  different  parla 
itf  the  same  city  and  at  diiferent  periods. 

The  records  of  births,  marriages,  deaths,  and  diBcases  are  oMaioed 
from  the  registration  bureau,  having  been  furnished  tiie  latter  b^' 
daly  aiitlioriKed  pefsons.  Tlie  duty  of  registration  should  devolve 
upon  the  aanitary  administration,  such  as  tlie  lncal  or  State  hoard  of 
health,  this  being  the  most  appropriate  medium  for  the  collection 
of  the  information  in  question,  while  the  individual  returns  should 
obviously  he  made  to  the  Liurcan  by  the  attending  plivsiciiin  in  each 
case.  And,  as  these  returns  should  he  as  accurate  as  poaaible,  espe- 
cially aH  regards  the  diagnosis  of  preventable  diseases  and  the  deter- 
mination of  the  caunes  of  deiith.  lK>th  jtrirnarj''  and  aecondary,  it  ia 
one  of  the  reaaons  why  tlie  State  should  carefully  determine  the 
C4G2) 
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qualificationB  of  the  pbyBiciflna  whom  it  allows  to  practice  within  its 
confines. 

From  a  sanitary  point  of  viuw,  the  most  important  object  oF  a 
registration  of  vital  statiettce  is  to  "^'give  vvaniing  of  the  undue  increase 
of  disease  or  dentlh  preuumed  to  W  due  to  prevwntabte  uuueee,  and  to 
indicate  the  localities  in  wEiich  sanitary  etTort  Is  most  desirabk  and 
most  likely  to  be  of  uee."' 

It  ishould  be  remembered  that  the  following  fundamental  prin- 
ciples that  underlie  all  Btatistical  luquines  must  be  considered  in 
the  examination  and  analyeig  of  any  recorde  or  reports  of  the  kind 
in  queetion : — 

1.  The  numerical  units  with  which  the  inquiry  hais  to  do  must 
be  constant,  dofiniti',  and  precise  in  character;  if  any  luck  thaBe 
qualities,  such  should  be  nmittied  altogether.  Hence  the  care  that 
should  be  olieervcd  in  the  diagnosis  eif  all  cases. 

2.  Groups  of  the  numerical  unite  must  he  so  arranged  that  no 
unit  is  in  more  than  one  group  at  a  time,  and  so  that  there  can  be 
no  question  as  to  the  group  in  which  each  unit  belongs.  This  h  com- 
paratively simple  where  the  grouping  regards  only  the  age,  aex,  race, 
«tc.,  but  the  dlfficnilty  increasea  with  the  complexity  of  facta  and  re- 
quires Special  talent  to  properly  analyze  and  develop  all  possible 
features. 

3.  There  nmst  he  a  standard  to  express  the  relation  of  each 
group  to  the  sum  of  the  indiYiduol  unit.  This  is  usually  100,  1000, 
or  some  multiple  of  either. 

4.  Tlic  relation  of  each  group  to  the  total  units  is  not  a  con- 
stant one  unless  all  the  factors  which  govern  that  relation  are  tixed 
and  invariahle — a  condition  which  ohviou&Iy  does  not  obtain  in  vital 
statistics.  The  limit  of  variation  in  the  relation  of  the  component 
groups  to  thu  total,  in  two  or  more  similar  Beries,  may,  however,  be 
expreBsed  mathematically,  and  the  variation  iteelf  will  be  found  to 
diminish  as  the  anm  of  individual  units  increases.  Thus  if.  in  th& 
formula  m  -f*  n  ^  q,  m  he  the  number  of  unite  in  one  group  and  n 
ihe  number  in  the  other,  the  limit  o(  variation  will  be  indicated  by  the 


expression  2  V? 


or,  again,  the  relative  value  of  two  or  more 


series  is  aa  the  square  root  of  the  number  of  units  in  the  respective 
series. 

The  arithmetical  mean  is  often  uaed  in  vital  statistica,  and  this 
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wili  always  approsimate  tlie  invariable  if  tlie  number  of  unitB  w 
eufllciont,  but  it  must  be  rt'.mejuhered  that  the  relation  exproesed  bj 
the  average  in  one  case  cannot  he  predicated  positively  of  any  otlier. 
As  Dr.  Guy  says,  "Averages  are  numerical  expressions  of  probabilities; 
extreme  values  are  expresBions  of  possibilities.'' 

The  giapliie  represent  a  tioti  of  slatiatictsl  results  is  of  advaatagc, 
since  it  brings  tlieir  salimt  features  clearly  before  the  attention  of 
the  ohserver. 

The  nutnerical  units  with  which  we  are  cenocriicJ  in  vital  statis- 
tics are  persons,  either  living  or  dead,  and  these  are  divided  into 
groups,  according  to  age,  sex,  race,  etc.  Populations  tend  naturally 
to  increase,  tiie  natural  increment  being  measured  bj  the  difference 
in  the  number  of  births  and  deatlis;  but  the  actual  increment  depends 
upon  liow  tills  is  modified  by  the  relation  between  immigration  sui] 
emigration.  If  these  factors  were  all  constant,  the  population  woulti 
increase  in  geometrical  progression;  but  as  this  is  not  so  it  canoot 
be  exactly  determined  for  periods  other  than  tlio&e  in  which  the  cen- 
sus is  taken.  Rowever^  in  determining  the  population  for  years 
other  than  ceneua  years,  it  ia  customary  to  asBume  that  the  same  rnte 
of  increase  continues  as  prevailed  between  the  last  two  censusM,  and 
to  calculate  the  population  therefrom  by  monnB  of  geometrical  pro- 
gTCBsionB  or  !ogaritlim&.  The  number  of  houses  in  a  citv  will  help 
to  determine  the  approximate  population,  for  the  average  number  of 
pereons  to  the  house  in  any  city  remains  about  the  same  from  year 
to  year.  Such  counts,  as  well  as  police  censnaee,  are,  lioTcver,  almost 
fllwaya  too  high.  In  small  and  slowly- growing  districts  one-tenth  of 
the  difference  in  population  of  the  last  two  censuaea  may  be  taken  for 
each  year  since  the  last  census.  The  population  is  always  counted 
and  annual  birth-  and  death-  rates  calculated  in  thifl  country  for  the 
middle  of  the  j'ear. 


REOISTRATION  OF  BIRTHS. 


The  collection  of  data  for  an  accurate  regiBtration  of  htrths  ia 
much  more  difficult  than  the  record  of  deaths.  Instead  of  requiring 
physicians  and  midwives  in  attendance  at  the  confinement  to  report 
birthfi,  it  would  be  more  equitable  and  probably  more  effectual  to  com- 
pel Uie  parents,  under  penalty  for  failure,  to  record  the  birth  of 
each  child  at  the  board  of  health.  The  items  nsually  included  in 
birth  returns  are:  date  and  place  of  birth,  sex  and  color  of  child. 
namea  of  father  and  mother,  parents'  nativity  and  age,  and  father's 
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oceupntion.  Sometimes  the  rcHidence  of  the  motlier,  number  o£  chil- 
dren previously  borne  by  the  isame  motlier.  whether  the  child  is 
legitimate  nr  not,  and  various  other  details  are  also  added.  It  is  evi- 
dent that  for  sanitary  purposes  ninBt  of  this  information  ie  entirely 
irrelevant.  It  eeeins  to  the  author  that,  for  the  purpoee  of  the  sani- 
tarian and  mcilicnl  Btatiatician,  the  dale  and  ji'nci:  of  birth,  Bex  and 
poloT  of  the  child,  and  age,  nativity,  and  occupation  of  both  parents 
are  Bufficient. 

REGISTRATION   OP   MARRIAGES. 

The  record  of  marriages  is  of  no  interest  to  the  sanitarian.  If, 
however,  the  regi&tration  eoiild  be  made  by  a  competent  medital  man, 
and  the  physical  condition  of  the  contracting  parties  noted,  valuable 
deduetiotis  might  be  niadi*  in  time,  especially  if  the  parties  themselves 
and  their  offspring  coiiId  be  kept  under  observation  for  many  yeare. 
1'hie,  however,  is  so  manifestly  impracticable  that  it  barely  deserves 
notice  in  this  place. 


REGISTRATION  OF  OISEASES. 

As  has.  been  st^en  in  Chapter  XIX,  a  large  claBs  of  diBeascB  are 
corumunifable  from  one  individual  to  another,  either  directly,  by 
contact,  or  mediately,  by  infection.  In  large  commiinittCB  it  19  there- 
fore impfirtfint  that  the  eanitiiry  authorilies  plifmld  poafie^B  informa- 
tion of  the  presence  and  prevalence  of  these  diseases,  in  order  that 
nieafiurcs  may  be  instituted  for  their  restriction.  It  Ja  true  that  in 
most  cases  the  rcgietration  of  deaths  gives  but  too  mournful  evidence 
nf  the  more  fatal  of  the  disesBes  of  this  class,  but  destnictive  epi- 
demics coutd  probably  be  frequently  averted  if  preventive  mensurca 
couEd  be  enforced  early-  Ptsidea,  in  the  case  of  dengue  and  epidemic 
influenza  the  death-rate  may  be  so  Bmall  that,  if  the  registration  of 
deaths  were  nlone  depended  upon,  no  evidence  whatever  niig-ht  be 
attainable  of  the  epidemic  prevalence  of  auch  diseaaea. 

The  registration  of  prevailiDg  disease*  is,  therefore,  one  of  the 
most  important  diitips  of  the  regislrsf  <if  vital  Htatiptirs,  Prompt 
notices  of  all  cases  of  infections,  miasmatic,  or  contagious  diseases 
coming  under  tfieir  profeseional  notice  should  be  required  of  all 
(>hysieian9.  It  is  unqiiestinnflbEy  juel,  however,  that  the  physicians 
required  to  perform  this  duty  should  be  properly  compensated  by  lb" 
public,  whose  interests  they  scr^'c. 
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REGISTRATION  OF  DEATHS. 

T]ie  data  entered  upon  the  ryrynl  of  nlfalh  should  comprise  tlie 
nnme.  iige.  eex,  color,  nativitj,'.  dcstieut.  occupation,  and  civil  con- 
dition of  decedent,  with  date,  place,  and  cause  of  death.  Under  the 
lictidinp  "Dt'Sfent"  the  birthplaft*  iif  each  parent  §liould  be  given. 
Occupation  bIiouIi]  be  accurately  Bpet-ified.  The  plnee  of  death  slumM 
indicate  the  exact  locality  (nutiiher  of  fttreet)  where  it  occurred. 
Both  proxiinnte  and  predisposing  cnuaes  of  death  should  be  entered. 
and  any  cuniplications  wliich  may  have  influenced  tlie  fatal  termina- 
tion Bhoiild  be  noted  on  the  record. 

The  record  should  be  in  the  possession  of  tlic  local  health  author- 
ity before  a  permit  for  the  burial  of  the  deceased  is  granted.  If  this 
is  not  infiieted  upon,  the  report  will  soon  be  omitted  and  the  regisfra- 
tinn  become  defeclivf^  In  fact,  any  system  that  puts  off  the  coIlec(itig 
and  recording  of  the  death  returns  until  the  end  of  the  year  will 
fail  to  register  from  S5  to  40  per  Cent,  of  the  number. 


DEATH-RATE  AND  BiRTH.RATe. 

In  order  to  calculate  the  annual  death-rate  of  a  pUce  two  fact.^ 
are  required  to  be  known;  first,  the  acutsl  or  estimated  population 
(generally  obtained,  ss  indicated,  frora  the  eensue).  and,  second,  the 
number  of  persons  who  died  in  the  district  during  the  year.  The 
number  of  deaths  is  divided  by  the  population,  which  gives  the  death- 
rate  for  each  individual  for  the  year.  To  find  the  death-rate  per 
1000  tlie  rate  as  found  above  is  multiplied  by  1000.  Thus»  the  total 
number  of  deaths  in  the  city  of  Philadelphia  during  1893  was  23,- 
655,  and  the  estimated  population  1.115,563.  The  death-rate  for 
the  year  was  31.20  per  1000,  obtained  as  follows: — 

23.655  X  1000 

^  31.30  per  M. 

1,115.563 

To  cfllcnUte  the  annual  death-rate  per  1000  of  a  place  from  the 
returns  for  one  week,  the  weekly  population  is.  first  ascertained  and 
then  the  number  of  deaths  for  the  week  divided  by  the  weekly  popu- 
lation and  the  quotient  multiplied  by  1000,  The  following  example 
will  render  this  clear; — 

The  exact  numbtr  of  weeks  in  a  year  is  SS.17747.  The  total 
population  is  divided  by  this  ni'niher.  giving  the  weekly  population. 
This  gives  for  Philadelphia,  assuming  the  above  estimate  to  be  correct, 
a  weekly  population  of  31,381.     F)>r  the  week  ending  June  3,  1893, 


DEATH  RATE  A^D  BIRTU-RATE. 


■Mi', 


the  deaths  in  that  city  numbered  3S8.  The  annual  death-rate  per 
1000 — ^thflt  is  to  say,  the  QUiiiber  of  deathe  in  each  KICH)  of  popula- 
tion, if  the  eanie  rate  be  maintained  throughout  the  year— is  ob- 
tained as  follows: — 

388  X  1000 

=  18,15  per  M. 

The  daily  death-rate  is  obtained  in  a  similar  manner,  the  divisor 
for  nhtaioinjz  Itic  daily  population  being  3t!5,  24'-J2ii.  nnd  the  monthly 
population  is  fonnd  by  multiplying  the  daily  population  by  the  num- 
ber of  daya  in  tin?  respective  ninnths.  But  it  ahould  be  remembered 
that  thefle  rales  for  such  short  periods  cannot  by  any  nmeana  acfuratelv 
indicate  the  actual  annual  rate,  and  (hut  they  are  to  be  used  only  for 
comparing  the  rates  for  Bitnilar  periods  at  different  seasons,  etc.; 
otherwise,  with  puch  larcre  populations  and  such  short  periods  tlie 
probabilities  of  error  are  too  great  for  tlie  results  to  be  of  any  value. 

The  annual  zymotic  or  infections  death-rate,  or  that  for  any  one 
dtsease,  is  ohtaineKl  Sn  Ihe  aanie  manner  as  the  general  annual  dpftth- 
rate,  and  likewise  the  birth-rRle.  Or.  to  find  the  annual  death-rate  per 
1000  of  population  For  this  class  of  dlseaeep,  the  following  calculation 
may  be  nmde,  Tbue,  out  of  the  above  388  deaths.  84  were  from  in- 
fectious diaeaees: — 

84  X  l'>00 

-;;^;i.f)3  nor  M.  per  annum. 

21,381 

Or,  if  the  percentage  of  deaths  from  infectious  diseases  be  de- 
aired,  the  procednre  would  be  aa  follows: — 

84  X  100 

^^  21.G5  tier  cent,  of  the  total  deaths. 

38fi  ' 

Aa  an  exception  to  the  rnle.  the  rate  of  infant  mortality  or  in- 

fantiSe  death-rate  is  indicated  by  the  ratio  of  deathe  of  cliildre^n  under 

one  year  to  the  number  of  birtba  recorded  for  the  year,  and  is  found 

by  multiplying  tliu  number  of  infantile  deaths  by  1000  and  dividing 

by  the  nuriil>er  of  birth?;    for  example,  for  the  year  just  quoted  the 

decedents  under  one  year  of  age  numbered  SYIO;    the  total  number 

of  births  for  the  same  year  waa  30,7.17.    Hence — 

5710  X  1000 

-■■  ^--, :r=  185,77  per  1000  births. 

Nineteen  of  the  388  deaths  for  the  wtelt  ending  June  3,  w*!re 
of  colored  persons.  The  death-rate  of  th^se  to  the  total  pf.*pn1ation  is 
found  in  a  similar  manner  to  the  above;   but  if  it  is  desired  to  aaccr- 
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tuiu  the  dtiath-rnte  af  the  colored  population  alone,  the  weekly  onlored 
pitpiilntiau  miiRt  first  be  obtaiced,  and  the  rate  cnloutaied  from  Ihis 
bj  the  flhove  formufii. 

There  are  a  liiiiiiliLT  of  factors  ttint  nitcct  the  general  death-rfttc, 
Euch  ae  the  size  of  the  cominunity,  habits  of  life,  age-  and  aex-  dis- 
tribution, occupation  of  the  bulk  of  the  inhabitants,  etc  For  tlic 
country  and  sJnuH  toivne  the  rate  should  be  from  9  to  16  per  1000, 
prfiflually  increjising  until  for  the  largoat  cities  it  araountB  to  from 
18  to  31  per  ]nfHl,  Pealh-rates  reported  hc\ovr  tliH*e  fitjiires  would 
indicate  that  all  the  deaths  had  pot  been  recorded,  or  that  the  pojuulB- 
tion  had  been  overeetiinnted;  ralee  above  would  be  evidence  that 
there  were  Gpecial  cauaeB  at  work  demanding  sanitary  imfestigation 
and  improvement. 

Among  the  causes  that  make  the  mortality  among  infants  and 
children  iiigh  are  parents  ton  yuting  or  pickly,  hereditary  taints,  un- 
htalthj  environments  improper  and  iiiBufficient  food  and  clothing, 
and,  not  rarely,  infant  lite-inBuraQce,  It  is  simply  the  manifestation 
of  one  of  the  workinga  of  the  law  of  "the  Burviva!  of  the  fitteat.'* 
TiT  localities  ncivly  settled,  where  the  proportion  of  adults  to  children 
IB  greater  than  the  normal,  the  death-rate  is  natnrally  lower;  though 
it  is  conceivable  that  the  occupations  in  which  the  adults  engaged  and 
the  vicissitudes  and  imsettled  conditions,  both  sanitary  and  social,  of 
a  new  settlement  might  cause  or  tend  to  cnuae  a  very  high  mortality. 
Since  more  males  die  than  females,  the  sex-distribution  will  also 
have  its  influence  on  the  death-rate,  especially  if  there  ifl  a  prepon' 
derancG  of  one  sex  over  thp  other  in  any  Incality. 

Mnny  conditiona  affect  the  death-rate  from  the  different  diseases, 
namely,  age,  race,  sex,  occupation,  environment,  seasons,  temperature, 
etc.  The  zymotic  death-rate,  and  e8pocially  that  part  of  it  due  to 
typhoid  fever,  may  be  an  extremely  good  index  of  the  actual  value  and 
benefit  of  sanitary  improvements  and  the  enforcement  of  hygienic 
laws.  Thus,  the  niorta*ity  from  (y|jUoid  fever  in  England  and  Wales 
has  been  reduced  more  than  HO  per  cent,  since  the  introductioo  and 
enforcement  of  the  general  sanitnry  regulations  in  that  kingdom. 

On  account  of  lack  of  registration  of  all  cases  of  disease,  it  is 
practically  impossible  to  determine  the  sick-rate  of  a  community  or 
population;  but  it  is  said  that  the  sickneaa  of  a  community  amounts 
to  the  di&ublement  of  one  person  for  two  years  for  every  death,  and 
the  recordfl  of  English  beneficial  societie*  seem  to  ahow  that  each 
member  aTerapes  alMint  one  and  one-half  weeks'  sickneBS  annnally. 

The  foHoffifig  definitious  are  inlrodoced  becauBe  the  terms  are 
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frequently  used  in  liisciiasions  of.  vital  statistics,  and  especially  of  life- 
insurance.  The  coniparafcive  mortnlity  figure  iifldicatt;fl  that  the 
eame  number  of  persona  that  gave  1000  deaths  iu  the  whole  population 
would  furnish  the  deaths  indicated  by  tlie  %ure  In  the  city  or  locality 
ia  question.  Thus,  if  the  eoriiparative  mortalily  figure  of  a  place 
ifl  9^5  and  the  death-rate  of  the  country  is  30.  there  are  1000  deaths 
for  every  50,000  of  the  whole  population  and  the  death-rate  of  the 
given  place  is  18.5.    For  20:1000:  :  j:  925  imd  a-  =  I8.5. 

The  average  or  mean  age  at  death  is  ascertained  by  adding  up  the 
ages  of  alt  the  decedents,  and  dividing  the  sinu  by  the  number  of 
deaths.  TJnlosB  it  is  derived  from  the  life-tables  of  an  entire  gen- 
eration, it  is  not  a  fair  index  of  longevity  or  of  fianitary  conditions, 
eincc  it  is  afTcctcd  considerably  by  the  age- distribution  of  the  popula- 
tion from  which  it  is  compiled. 

The  expectation  of  life  at  any  age  is  the  average  number  of  years 
which  persona  of  that  flge  may  expect  to  live.  For  the  newborn  it  ia 
the  aame  m  the  meaii  duration  of  life,  and,  "ae  applied  to  cotnmu- 
nilies^  it  is  the  mean  life-time  of  a  generation  of  persons  traced  by  the 
life-table  method  from  birth  to  death,  and  is  the  only  true  test  of  the 
health  of  populations."  A  life-table  is  computed  from  the  number 
and  ages  of  (lie  living  and  of  thope  that  die,  tticse  factors  being  ob- 
tained from  the  average  population  for  each  age  and  kx,  and  from 
the  total  death-retums  between  two  or  more  cenauBea.  It  is,  as  Dr. 
Farr  says,  "'a  barometer  which  indicates  the  esact  measure  of  the 
duration  of  life  under  given  circumstanees,  and  is  indispenBable  in 
gauging  the  influence  of  sanitary  or  insanitary  conditions." 

It  IB  only  when  the  popuhitioa  does  not  vary  aa  to  age-  or  eei- 
distribution  that  the  mean  duration  of  life  is  identical  with  the  aver- 
age age  at  rlenth.  OtherwiFe.  for  any  person  at  any  age  it  is  the  same 
as  the  expectation  of  life.  The  probable  duration  of  life  is  e<juivalent 
to  the  age  at  which  any  number  of  newborn  children  will  be  reduced 
one-half,  the  same  conditions  persisting.  With  a  million  cliildren  as 
a  haaie.  it  ia  less  than  forty-five  years  for  males  and  about  forty-seven 
years  for  females. 

It  will  be  eviclent,  on  a  little  thought,  that  there  rawst  be  many 
sources  of  error  in  ralrulntious  based  upon  euch  uncertain  data  as 
are  derived  from  the  registration  of  birth?  and  deiithe  as  conducted 
in  most  cities  in  this  country.  Besides,  the  subject  of  vital  ptatisticB 
la  eMentially  abstruse,  and  requires  no  little  readiness  in  uiathematics 
to  appreciate  its  profounder  bearings.  Hence,  in  the  foregoing 
chapter,  no  attempt  has  been  made  to  pcnelrnte  beyond  the  imme- 
diate practical  aspects  of  the  (juestiona  involved. 


QUESTIONS  TO  CHAPTER  XIX. 


VITAL  STATISTICS. 

What  ib  wmnprispd  in  thp  rpgiatratioti  of  vital  atatistlcs?  How  are  they 
to  be  nind*  of  iisti  Of  what  vhIU'^  nrt  tUf  r'sroriipd  atiillstka  to  the  ^anJUrianl 
How  flse  limy  ilisea&e  he  sludied?  \Vh_v  muy  not  the  snme  loethods  o(  doler- 
miaJiig  the  general  henlth  be  ap|j]ied  to  tprgf  conmuinitiBs  ma  lo  small  otiea! 

Wlmt  is  the  ceneUBr  \VIiat  retumfi  of  interest  Ijj  tlie  sunimrian  dow 
it  make!  Which  of  these  are  the  most  important!  Wliyt  Uliut  is  llw 
ailvantft^  <if  furnishing  r^tui'tis  for  "isanitaiy  dietricts,"  and  whaL  is  meant 
by  the  latter? 

What  returns  are  to  bs  dhtaincct  from  the  registrfltion  bureau!  Who 
furnishes  these  returns!  Who  should  have  ehnrge  of  the  registration?  Why! 
Why  should  idiysiciana  malce  ihe  relurMul  Why  xhouhl  Iho  State  takp  cwns 
in  the  Heensing  of  physiciitrnt  to  prnijtieeT  Wbwt  is  the  mo^t  linimrt^nt  object 
of  the  registration  of  rital  statUtica! 

Wliut  are  t1i«  fundfimentik]  prineiptva  utideH,viiig  flI1  atatiLAti>eal  inquiry! 
What  units  or  casf*  slioidd  ht  omitli-df  Wlmt  rcndera  tln^  claasiftcation  of 
gruiiE)«  clil!i['uh!  Whiit  is  the  usuni  dlaudtiril  of  eompnriiusn!  When,  is  the 
relation  of  cnrnjwneiit  groupa  to  the  tolul  eonstuiitf  How  may  tlit-  probable 
limit  of  vnrintion  bn  lielerminpii  ?  What  tends  to  inake  the  uritllinietical  mewn 
Bfiproadi  the  invariable!  How  may  the  relative  vulue  of  diiTerent  aeries  of 
the  BBtoe  kind  of  caseH  be  iletermined!  What  is  the  difference  between  arer- 
Agoe  anil  extreme  values!  Of  wliitt  VAlur  is  the  graphic  method  of  re'pr'^^i-ntiTig 
Btniiatieal  ri!)4iilti! 

What  fire  the  units  of  vital  wtatistiesT  How  may  they  Ij*  dlvideil  into 
groups!  What  i«  the  nutiiral  intTpment  of  a  popujption!  How  doca  thi» 
differ  from  the  actual  increment  T  If  the  faclora  were  eonatant,  how  would 
R  population  increnw?  Why!  Why  eaiinot  the  poputalian  be  determined 
exactly  for  i ntes-e^nsal  pfrioda!  What  iit  the  unuiil  and  most  nccurntc  w»y 
of  determining  it!  How  else  may  il  hr  pslimotpd!  What  i<t  thi?  fnult  of 
counts  made  by  loeat  authnrilies  or  police  cenHiiweH!  Al  what  time  of  the 
year  is  the  count  alwuye  madet  For  wlmt  time  *re  annual  death-rateB.  etc., 
calculated! 

^Vliy  i»  the  cnllei'tion  of  data,  for  birth-recordft  dlflliTuUT  Who  ftfanuld 
make  the  return!  What  items  are  usually  included  in  the  retumft!  Which 
are  the  Onlv  ones  of  value  to  the  fliinitursan  and  medical  stj^tisticinnT  IVhy 
ia  the  reoord  of  marriages  of  no  »tiEiitary  intere»tT  How  might  it  be  mndi' 
oof     ts  thia  praeticable! 

What  claasea  of  iliR^aaea  should  be  reported  and  recorded!  Why!  What 
epidemie  diseases  niigbt  escape  notice  bv  the  atstisttpinn  if  only  reported  in 
dt^ath-returnsT  H^ien  ehonld  the  returns  i>f  infretious  disi^aan  be  nuulc! 
Should  there  ht  a.ny  recomprnae  for  the  returna  to  the  physi<-ianiF 
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\V]i«t  datst  should  Im'  gtvpn  Ijy  »  deatli-cprlillcuteT  Which  items  should 
be  accurately  «(>«-iHi;d?  What  care  Hhoulil  be  taken  in  reporting  the  cnuae 
ot  deathT     When  aliould  the  bnrinl-pormit  tw  iasuedf 

What  factors  are  rpqiiirt^d  in  otrl^r  to  fAkulnl^  fht  AeAti\rRtf  Af  a 
locaHI^t  How  ia  the  d«ath'rnlc  [or  tlie  year  -obtaincilf  How  may  th?  iiiinuiil 
death-rHt«  of  a  pUce  be  culculuti^il  from  th**  death -roturns  fur  oiii>  weekl  Wliat 
is  the  weekly  und  the  duily  |wj[mla(inn7  How  is  tlie  ruoiiUily  pupulation 
foundt  Wliat  ia  ific  objwtLoii  to  ratt'fi  determtned  from  returns  tat  such 
»hort  pcriodaT    Of  what  value  iin^  tUcvT 

Wlmt  IB  ineatat  by  tlie  zymotic  or  Infectious  death-rate?  How  may  it 
be  d'Ptfirmiii^dT  Mow  in  tlic  jiurei^ntagc  of  deatlis  dno  to  infi^ctiaus  dioeaae 
deU<rininiMlT     How  ih  the  rate  of   infant  mortaJity  detertnluodT 

Wiint  faL'tdrs  iilTrct  the  genrral  deatli  rateT  What  i»  n  fair  (l«ath-rato 
for  nniall  ronimunities  T  Kor  large  eitii)-!*?  What  do  higher  rates,  than  this 
ufi.iially  indicate!  What  do  lower  ones?  What  causes  mako  the  infirtality  «> 
high  among  infants  and  yniing  tliildren.  W'hat  may  imike  the  dealli-rate  of 
A  pomniiinity  lower  than  the-  nirmall  What  higherT  How  may  aex-diatribu- 
lion  alTwt  the  denth-rute'!  What  <?wnditions  or  fsvetors  nlTect  the  mortality 
from  the  different  difteawRT  How  may  the  zymotic  death-rate  be  an  ind«x  of 
the  value  of  sanitary  nieaaiireaT 

Why  ifi.  it  so  diRieult  to  determine  the  sicfc-rate  of  a  community!  How 
may  the  total  niTionnl  of  sickoess  be  npproxininlely  estitnntedT 

What  in  meant  by  the  (wmpamtive  mortality  finite !  WKnt  hy  the  aver- 
age Bgi^  at  death t  Is  thia  nee<-suarily  a  fair  index  of  longevity!  What  alTecta 
itt  What  ia  meant  by  the  expectation  of  life?  Of  what  value  iw  it  whrn 
applied  to  eomTnunit iei^ !  What  iit  r  life-tnhle,  and  how  ia  it  computedT  Of 
what  value  i»  it  to  sanitariurmT  When  i»  the  mean  dnraticn  of  life  idrntiitil 
with  th*  average  nee  of  dr-iith?  What  ia  meant  by  the  probnhle  t3iiration  of 
life*  Why  are  calculatioua  of  vital  Btatii^tica  liable  to  be  unreliable  oi  in- 
ai>curate  t 
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CHAPTER  XX. 


QUARANTINE. 

By  quflrantine  is  meant  the  ndoption  of  restrictive  measures  to 
prr-vent  the  introduction  of  diseases  from  one  country  or  locality  into 
another.  The  term  itself  ennveys  no  definite  idea,  being  derived 
thro.ugh  the  Italian  from  the  Latin  "(|iiadraginta/'  meaning  "forty" 
and  implying  forty  days — the  period  of  detention  impoeed  on  veasels 
by  the  tiret  quarantines  estahlislied  at  Venice  in  14l>;(.  The  qM  flig- 
nificnnce  of  the  temi  ig  entirely  lofit  in  its  profi^nt  Rppliefltionj  which 
IB  tjoite  general,  Thus,  besides  regular  maritime  qunrantine.  mention 
is  ofit'n  made  of  land,  railroad,  cattle,  sliot-gun,  house,  and  even  room 
quarantine. 

Ttie  name  of  a  disease  or  articJe  of  merciandise  may  be  us«d 
in  a  prefix,  as  in  "yellow-fever  quitrantine,"  smaH-p'Tij:,  cholera,  or 
rag  quarimtine.  Moreover,  quarantines  are  described  as  properly  be- 
ginning at  the  port  of  departure,  and  aa  quarantine  of  inspection 
only,  the  fnmigatifin  and  detention  being  imposed  at  some  neighboring 
station.  The  term,  therefore,  is  a])plied  not  only  to  establishnaenta, 
but  indifferently  to  persons,  animals,  diseases,  localitlee,  and  measures. 

There  is  need  of  a  clear  Hnders.tandiag  with  regard  to  the  term. 
for  when,  as  oecneioTially,  quiirentine  is  ridi<>u!ed,  or  the  assertion 
Ja  made  that  the  Rnglish  disbelieFe  in  quarantine,  a  wrong  fmpre&sion 
will  be  received,  nnlesB  it  is  umleratood  that  only  particular  and 
obpolete  forms  of  quarantine  are  meant,  and  not  quarantine  in  the 
broad  sense  just  mentioned. 

Tlie  subject  admits  of  tvro  natural  diviBions — maritime  and  land 
quarantine ;  but  before  describing  them  attention  is  called  to  the 
following  table,  containing  a  list  of  diseases  that  are  ordinarily 
(oupd  in  official  quarantine  proclamations: — 

Thie  list  illustrates  the  growth  of  the  sanitary  idea  and  belief 
in  quarantine.  For  mADy  years,  as  now  at  some  porta,  the  list  was 
limited  to  yellow  fever,  typhus,  cholera,  and  smull-pflx,  It  was. thus 
limited  at  Boston  prior  to  18^1,  since  which  date  diphtheria,  scarlet 
ferer.  typhoid  fever,  and  meanles  have  been  added.  The  Btatutea  of 
New  York  define  as  quarantinable  "yellow  fever,  measles,  cholera, 
typhus  or  fhip  fever,  eraall-pox,  scarlatina,  diphtheria,  relapsing  fever, 
and  any  dieeafe  of  a  contagious,  infectious,  or  pt^lilential  character 
(472) 


FOREIGN  QUARANTINE. 


473 


Table  LIX. 
Qaaratiiitiable  Diseaaea. 


DUmm 


Plagne 

Yellow  fever  . . 

Cboleia 

Typhus  fever.. 

SmsU-pox 

Heaslefl 

Diphtheria  . . . 
Typhoid  lever. 
Sow-left  fever  .. 
Relapsing  fever 

Dengue 

leprosy 


Period  of  iDcataUon,  In  d«;i 


Bhorteit 

LougMt 

Uiual 

Antborltf  and  Bauurks, 

3 

8 

3  to  6 

Kitanio. 

1 

7 

21 

Da  Costa,  Bartholow, 
Heed,  Carver. 

a 

14 

2  to  4 

Bartholow. 

1 

21 

6  to  14 

Bristow. 

5 

20 

10 

Da  Costa. 

7 

U 

10 

Da  Costa. 

3 

10 

2to5 

Bartholow. 

7 

38 

31 

Bartholow. 

1 

Weeks 

4to7 

DaOosta. 

5 

7 

6 

Bwrtholow. 

1 

10 

5 

Barthi>low. 
Undetermined. 

which  shall  be  considered  by  the  health  oS^cet  dangerouB  to  the 
public  health." 

At  Gibraltar,  the  English  sanitary  authorities  include  dengue 
and  epidonic  rose-rash  among  the  diseases  subject  to  their  qtiarantine 
regulations. 

Another  addition  to  the  list  in  this  country  is  leprosy,  to  prevent 
the  introduction  of  which,  and  in  accordance  with  a  resolution  of  the 
American  Public  Health  Association,  a  prohibitory  circular  was  issuwl 
by  the  Surgeon-General  of  the  Marine-Hospital  Service,  December 
23,  1889. 

Other  diseases  which  may  properly  call  for  quarantine  are  mumps, 
whooping  cough,  chicken-pox,  epidemic  dysentery,  glanders,  tetanus, 
beriberi,  epidemic  influenza,  and  pulmonary  tuberculosis. 

Influenza  may  be  considered  quarantinable  under  certain  circum- 
stances, a  successful  quarantine  being  reported  by  Dr.  Trudeau,  whose 
cottage  sanitarium,  in  the  Adirondacks,  New  York,  was  thus  kept 
exempt  during  the  epidemic  of  1890. 

With  regard  to  pulmonary  tuberculosis  the  ground  is  taken  by 
the  writer  that  this  disease,  at  least  among  immigrants,  should  be 
excluded  from  the  United  States  by  quarantine. 

FORBIQN  QUARANTINE. 

The  object  of  maritime  quarantine  being  protection  against  the 
importatitm  of  contagious  or  infectioui  disease,  chiefly  from  abroad. 
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through  the  medium  of  veesels,  their  crews,  pasaengere,  and  cargi 
it  la  moBt  logical  that  rcstvictive  measures  should  Le^in  at  the  port 
of  departure.  Following  are  the  regulatioiiu  prepared  by  the  Siirgeon- 
GeDeral  of  the  Public  Health  and  Marine- 11  ospital  Mervice  of  the 
United  States  and  promulgated  bj  the  Secretary  of  the  Treasury, 
April  1,  iy03.  All  quarantine  regulations  are  subject  to  occaaional 
revision  under  tlie  Act  of  CoogreBs  approved  February  15,  1893. 

QUARANTINE   REGULATIONS. 

QtTAtANTIKABLE    DiSEABEg. 

1.  For  the  purpose  of  these  regulations  the  quarantinahlc  dia- 
ea&es  are  cholera,  yellow  fever,  aroall-pox,  typhus  fever,  leprosy,  and 
plague. 

FoRRiaN  Regulations. 

Qi'AHASTitne  Rkgclatioi^h  to  bs  Obkervkd  at  Foreios  Ports  ahd  at 
Pdhtb  in  THz  PosBRljSI0'^8  andDepe.'vden'cieb  of  the  Uivited  State*. 

Bills  of  Health. 

2.  Maatere  of  Tesftele  departing  from  any  foreign  port,  or  from 
any  port  in  the  poseeBsions  or  other  dependpuciea  of  the  United 
States  for  a  port  in  the  United  States  or  its  pi^seeseione  or  other  d&- 
pendencieB.  must  obtain  n  bill  nf  heiilth,  in  dmpHcate.  signed  by  the 
proper  officer  or  officers  nf  the  United  States  aa  provided  for  by  law, 
except  as  provided  for  in  paragraph  4. 

The  following  form  is  prcBcribed: — 


ronn  No.   1&37. 
Umrra  States  Bill  of  Health, 


Name  of  vessel, 

Tonnagp.  groBB,  — 
for  cargo,  — 


-.    NatioflRlitj, 


-     RiS, 


Mft"ter. 


■ ;   I*"*! 


— .     Iran  or  wAod.     Numhi>r  of  rompartmrntlt 
;    for  Htwrage  ptineengers,  ;    tor  cfcw,  . 


Nain^  of  ni^lical  officer, 
Number  of  ofRcera.  


Number  nf  membern  of  Tifficcra'  familie*,  - 
JJumber  of  erew,  in("Iuding  pettjj  afficpra, 

Number  of  passengers,  fiibJTi,  , 

Number  of  poHften^Ts.  ^tevraige,  . 


Number  of  perwinn  on  honrd,  nil  totd.  — — . 

Port  of  deparlurf,  , 

Where  lust  from.  . 

Number  of  c««ps  of  ftickaesn  and  character,  during  last  voya^, 
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Ve^wl  engngnl  in  •   —-  ■  trade,  and  plies  between  and  - — — -. 

Sanitary  condition  of  vcsael,- . 

Nature,  Ranitary  hiatorjv  and  cnndition  of  oirgn,  . 

Source  and  wholGaomenesn  of  waLer  9«2il''>'«  ■ 

SoTiroe  and  wliulesonn^n^s  o|   food  itupply, — ~. 

Sanitary  history  and  IieuUh  uf  offiiicrs  and  crew,  . 

Sanitary  liistofy  btiJ  heaitU  of  piis-wngers.  ™i)in,  . 

Sanitary  liistory  and  hi^lUi  of  jiassengi-rx,  steerage,  , 

Sanitftry  history  and  condition  of  tliPtr  pfTwts, . 

PrevailinR  difteaHee  at  [lort  and   ijfinity, ^. 

Uwation  of  veuHp)  wliilc-  d(schQrj»ins:  nnd  Umding — open  bay  or  wharf. . 

Nrnnlwr  of  case*  and  deaths  from  tlie  foHotving-nainctl  diseases  during  the 
past  two  w^kH; 

Yellow   (pver    ,, ,  -- ......*.>.......,...  -  -     

AaiRti«  cholera    :  ■ . . .     

Cholera  nostras  or  cholerine 

Sniall-pos   

Typhus  fever   

Plague 

Ijeprogy 

Numlier  of  fases  of  sickness  and  fharacter  of  aame  while  veHwl  was  in  this 
port, . 

Any  conditions  nfTeeting  the  pwhlie  health  existing  in  the  port  of  departure 

or  vicinity  to  be  here  Btated, . 

I  certify  that  the  veaaeJ  has  complied  with  the  rulea  and  reywlationa  made 
under  the  act  of  F^hriiary  15,  laSa,  and  that  the  Vessel  leaves  Ihia  port  bound 
for ,  t-'.  S-  of  America,  via 

Given  under  my  hand  and  seal  this day  of .  lUO 

{Signature  of  ctmsuiar  oflicer:) ■  , 


3.  Vessela  clearing  frnm  a  foreign  port  or  fmra  any  jiort  in  the 
pnss[>8Bii)ti;B  or  otlit-r  {lt'|ifnileiicieB  of  the  t'liili'd  Stul'tfi  ri>r  iinj'  port  in 
the  United  Statea,  its  poaseseiona  or  other  dependunciee,  and  entering 
or  culling  Ht  iiit<?rnn'itiiite  ports,  rnuet  procure  at  all  Baid  ports  a  eup- 
plementfll  bill  of  health  in  duplipate  s^i^ii'd  by  the  proper  oHirer  or 
officera  of  the  United  Statea.  as  provided  in  the  law.  If  a  quarantin- 
ahk"  diseiiec  liiis  uppptired  nii  board  the  vefn^el  after  loavinp  the  original 
port  of  dipparliiro,  or  other  circumptances  presiiiniibly  render  the  ves- 
Bel  infected,  the  supplemetital  bill  of  health  should  be  withheld  until 
such  Bfliiitary  meaeurpe  have  liern  taken  as  are  necesBary. 

The  following  fomi  ia  prescribed  : — 


ScrPPLEMBnTAL  BlU.  OF   HSALTH. 


Pdbt  of 


-,  hrtiind  from 


Sanitary  condition  of  port, 


to 


-,  V.  S.  A. 


Number  and  tanitarff  canditian  of  pASAfn^crs  and  crew  taken  on  at  thu  port, 
and  sanitarr/  ■rotntUi-on  of  tffeoit. 
Ckbin,  No.  — — .     Snnitwry  condition   and  history, 
Eteersjff,  No,         -.     Snnilary  pnnHilion  niid  liistoiy. 

Crew.  No. ,    Sonitar)'  t-on-iitOQ  aM<!  hUtory, 

SaniUry  ooaditioa  of  effects, 


A'timbrr  and  ganiiary  ctmdition  of  pasertigera  and  ^rotp  I^wImJ  at    thif  pwt, 
CBbin,  No,  .     SanUnrj'  t-ondition  Biid  history, 

I    Steerage,  No.  .     Ranitary  oonditinn  and  history, 
Crew,  No.  ,     Sftnitary  condHJon  and  history. 
Nm 

Farm. 

A. — To  thv  best  of  my  krmwlpdp'  and  belii?t — 

(Form.  A.  v!t1  Iw  nMd  ■■  inMrmnttal* porti  wbtrc 
lb-:  TMHI  J'«i  ptit eater  ud  dear.) 

B. — ^I  hATC  Mtiefltd  myadl  that — 

I  Fena  B  will  bo  iik4  it  lalien»«di«M  |»r:«  wfa«N    J 
Ihe  fC'Bi'l  Fntrn  and  clian.) 

C. — Since    le>iriTig 

□n    board  ,  atLd  I    certify   IhAt   Uic   necc»9ary   MJiitary   measurea   hav«> 

boen  tnkDn. 

I  certify  alfw  tliat  with  reference  to  thp  paswrigera,  cUnrts,  and:  cargo  taken 
on  at  thi«  port,  tlie  vMsel  has  complied  with  the  rules  nnd  rcgniUtiona  made 
under  tlir  acl  of   Felmiary  IS.  1S93. 

Given  uD(.«r  my  hand  and  seal  this  day  of  — ,  190     . 
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4.  Under  the  act  of  Congress  approved  August  18,  1894,  veseuU 
plying  between  t'ftnadinn  ports  on  the  Ht  Crois  Iliver,  Uie  St.  T^w- 
rtTKie  River,  tlie  Niagarii  Hiver,  tlie  Detroit  fiiver.  the  St,  C'kir  River, 
and  the  St.  Mary's  ]{iver,  and  adjafent  ports  of  the  United  Statea  on 
the  same  waters;  also  vesselB  plying  between  Canai3iaii  ports  on  the 
followTng-nflmcd  lakes,  viz.,  Ontiirio,  Erie,  St.  Clair,  Huron,  Superior, 
Rainy  Lake,  Lake  of  the  Wooda,  and  Lake  Chaniplaiii,  and  porta  m 
the  United  States;  alao  vestiGls  plying  between  Mexican  ports  on  the 
Rio  Grande  River  and  adjacent  ports  in  the  United  States,  are  eseinpt 
from  the  provisions  of  section  3  of  the  act  granting  additional  quar- 
antine powers  ancl  impoeing  additional  duties  upon  the  Marine-Hos- 
pitaE  Service,  approved  February  IS,  1893,  which  requires  Vessels 
clearing  from  a  foreign  port  for  a  port  in  Uie  United  States  (o  obtain 
from  the  consular  or  medical  officer  a  bill  of  health.  During  the 
prevalence  of  any  of  lite  quarantinable  diseases  at  the  foreign  port  of 
departure,  vessels  above  referred  to  are  hen^by  required  to  obtain 
from  the  consular  officer  of  the  United  Statea,  or  from  the  medical 
officer  of  the  United  States,  when  such  officer  has  been  detailed  by  the 
President  for  this,  purpoae.  a  bill  of  benlth,  or  a  aupplemental  bill 
of  health,  in  duplicate,  in  the  form  prescribed  by  (he  Secretary  of  the 
Treasury. 

Itwpection  of  TesieJn  L^avtng  Forri(jn  Ports  and  Ports  in  thf  Pog- 
Bessiong  or  other  Dependencies  of  the  UntUd  If^tates  for  Pvrts  in 
the  United  i^fates  Or  Ha  FossegS:ions  or  olher  D^pfltdencies, 

5.  The  officer  issuing  the  bill  of  health  shall  satisfy  himself,  by 
inspection,  if  nweasflry,  that  the  conditions  certified  to  therein  are 
true,  and  is  autborized,  in  accordance  with  the  law,  to  withhold  the 
bill  of  health  or  the  suppiemental  bill  of  health  until  he  is  satisfied 
that  the  ves.spl,  the  passenjjers.  (he  crew,  and  the  cargo  have  complied 
with  all  the  quarantine  laws  and  regulutions  of  the  United  States. 

6.  Inspection  ia  required  of — 

(a)  AH  veest-ls  from  ports  at  -which  cholera,  yellow  fever,  or 
plagtie  prerails,  or  at  which  8mall-po.x  or  typhus  fever  prevaiU  iu 
epidemic  form. 

(h)  .\[\  ve.^pidfl  carrying  steerage  passengers;  hut  need  only  in- 
clude the  inspectiun  of  such  passengers  and  their  living  apartments, 
if  sailing  from  a  healthy  port. 

7.  Inspection  nf  the  vessel  is  anch  an  examiriiil  ion  of  the  vessel, 
cargo,  paseenpers.  crew,  personal  ctTctts  of  siime,  including  examina- 
tion of  manifests  and  other  papers,  food-  and  water-  supply,  the  as- 
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certainment  of  its  reliitiona  wit]i  the  sliore,  the  luatioer  of  loading,  and 
possibilities  of  invasion  by  small  animala  as  will  enable  the  inajiecling 
officer  to  ileteriiiint!  if  tliL'se  rt.-g'iilatiaiia  linve  ln-cu  coi)]|)liec]  with. 

8.  Wlieu  nil  i[if^|>wtion  is  reqnii'edj  it  siiould  be  made  by  daylight, 
aa  late  ae  praetieable  berore  sailing.  The  vessel  should  he  ioFpecied 
before  tbe  paBsengere  go  aboard,  llie  paaseugers  just  Ix^forc  ernbarka- 
tinn,  and  tlie  crew  on  dw-k ;  mid  no  rfuniiuinieation  ahimld  be  bad 
with  the  veasel  after  puoh  inj'pjection  except  by  pemiiwHion  of  the  officer 
isaubg  tbe  bill  of  health. 

Requirements  wHk  Jtegsrd  to  Vessels. 
n.  Yi?8seta,  prior  (o  stowinp  cnrgo  or  re«"piving  paBs^cngera,  should 
be  nxi-lianicaUy  *A^nn  in  all  jiitrt?,  e^peciaHy  the  bold,  f^rocnstlc,  and 
eteer&gc;  [he  bilges  and  limberB  free  from  odor  and  depoeit.    The  air 
((treafca  shnuld  be  siiffirjent  in  number  and  o]ien  for  ventilalio.n. 

10.  Any  p'Ttitjne  r>l  the  vessel  liable  to  have  been  infeeteil  by  any 
cuinmunicable  disease  should  be  dteiofected  before  the  iseuance  of  the 
bitl  of  beaUb. 

11.  The  nir-fipri™,  ventilation,  foml-  and  water-  supply.  hoBpital 
aceomniodationa.  and  alt  other  matters  mentioned  therein  promotive 
of  the  health  and  conifurt  of  tbe  paaaengers  must  be  in  aocordance 
Ti'ith  the  proviftious  of  tbe  act  of  Congress  apprnviil  Aiigiit^t  "i,  IHK'i, 
entitled  "An  act  to  regulate  the  carriage  of  paeaengera  by  aca." 

12.  At  ports  when?  eholera  prevails  in  cpidmutc  fortti.  spin-inl  enre 
should  be  taken  to  prevent  the  water-  and  the  fnod-  enpply  from 
being  infected.  The  drinking'- water  Bhould  be  boiled  and  the  food 
thoroughly  conked  and  prfitected  iiguinst  contamination  by  flies,  etc. 

13.  At  porta  where  yellow  fever  prevails,  in  addition  to  the  other 
measures  presented  hereafter,  precautions  should  be  taken  to  prevent 
the  introdiictiofi  of  mosquitoes  on  board  the  vessel.  "Wjiter-tanks. 
water-buckets,  and  other  collections  of  water  about  the  vcsshI  should 
be  guarded  in  such  a  manner  that  they  shall  not  become  breeding- 
plscea  for  nmsijuitoos.  Meafiiirfs  should  also  be  taken  {o  destrov 
mosquitoes  that  may  have  come  on  board.  Baggage  destined  directly 
or  indirectly  for  any  State  should  l>e  disinfected  at  the  request  of  the 
health  officer  of  fiiiid  State.  All  baggage  from  such  ports  must  be 
rigidly  inspected  and  tlie  exclusion  of  niosf|uitoea  assured. 

14.  At  ports  or  places  where  plague  prevails,  every  precaution 
must  be  taken  to  prevent  the  vespef  heroming  infected  through  the 
agency  of  rats,  ants,  flies,  tleas,  or  other  animals.  .\t  Buch  ports  or 
places  the  vesael  should  not  lie  at  a  dock,  or  tie  to  the  shore,  or  anchor 
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near  ^iiy  plaoe  where  euch  auimals  iiiu^v  gain  uccceg  to  the  veeeel.  in 
case  Cflliles  are  led  to  the  shore  tliey  should  be  freshly  tarred  and 
provided  with  iaverted  conca  or  eucli  other  devices  as  may  prevent 
rats  and  other  animals  paBsing  to  the  ship.  The  iatroductton  of 
vermin  on  board  the  vessel  from  liglrtera  and  all  otlier  soureea  should 
be  guarded  againet.  In  such  ports  aul['hur  fumigation  should  lie 
resortei]  to  in  the  liolde  wheu  empty  and  from  time  to  time  during 
loading  in  order  to  destroy  ventiin. 

15.  At  flll  infected  ports  or  places,  foninmnieation  between  ihe 
vessel  and  shore  should  be  reduiccd  to  a  niininium. 

10.  Veseels  carrying  passengers  from  any  port  or  place  where 
quarantinable  disease  prevnila  in  epidemic  form  fihould  have  one  med- 
ical officer;  and  froni  porta  wliere  fliolera  or  plague  prevails  in  epi- 
demic form  should  have  two  medical  otficers  if  more  than  250  passen- 
gers are  carried. 

Cargo. 

17.  Earth,  foam,  soft  or  porous  rixk  should  not  be  tak«n  as  bal- 
last at  ports  infee'tt'd  with  cholera  or  plague.  Street-3«eeping8,  city 
cleaningti,  or  anything  containing  organic  refuse  eliould  not  be  taken 
ae  ballast  from  any  jiort,  Where  practicaljle,  hard  rock  or  clean  beach 
Band  or  sea'water  ballast  should  be  given  preference. 

18.  Household  goijds^  personal  effects,  beddingj  and  Becond-lmnd 
articlee  generally,  coming  from  a  district  known  to  be  infected  with 
cholera,  snioll-pos,  typhus  feverj  or  plague,  or  m  to  the  origin  of 
which  no  positive  evidence  can  be  obtained,  and  which  the  consular  or 
medical  officer  has  reason  to  believe  are  infected,  should  be  disinfected 
prior  to  shipment.  MeaeurcB  shotild  be  taken  with  articles  of  this 
class  from  districts  infected  with  yellow  fever  to  insure  their  freedom 
from  mosquitoes. 

19.  New  merchandise  in  general  may  be  accepted  for  shipment 
withont  restriction,  and  articles  of  new  nierchandiee — te^itile  fabrics 
and  the  like — which  have  been  packed  or  prepared  for  shipment  in  an 
infected  port  or  place,  with  a  special  view  to  protect  the  same  from 
moisture  incident  to  the  voyage.,  may  he  accepted  and  exempted  from 
di&infection. 

20.  Certain  food  products,  viz.,  nnsalted  meats,  sausages,  dresaed 
poultry,  fresh  butter,  fresh  milk  (uriisteriliy^d),  fresh  cheese,  ooming 
from  cholera -infected  localities  nr  through  such  localities,  if  exposed 
to  infection  therein,  should  nnf  hp  shipped.  Fresh  fniits  and  vege- 
tables, from  districts  where  cholera  prevails,  shall  be  shipped  only 
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under  such  eanitary  supervision  aa  will  usable  the  inspector  lo  certify 
that  tliey  have  nnt  been  expoaetl  to  iuftction. 

SI.  All  ra^s  imd  textile  fabrics  used  in  the  manufacture  of  paper 
and  for  other  purposes  which  are  collected,  pacfci?d,  nr  handled  Iq  any 
foreign  port  or  place,  with  th*  esceptinns  a?  liiTfiiuiftL-r  specified, 
shall,  prior  to  shipment  to  the  I'nited  8tatos,  be  subjected  to  disinfec- 
tion bygone  of  the  prescribed  methods.  (Jute  bags  ar  bagging  used 
in  baling  cotton,  old  rope,  new  cotton,  or  linen  culting3  from  fact-ortM 
not  includwi.)  The  dlHinfection  of  the  articles  mentioned  above  shall 
be  performed  under  the  eupervfsion  of  a  United  States  consul  or  a 
medical  officer  nf  the  United  States,  and  a  certificate  in  duplicate, 
signed  by  BiiiJ  consul  or  medical  officer.  Bball  he  iafiited  with  each  con- 
signment of  aaine,  which  cerlificaie  fhall  identify  the  Article?  atti!  iitate 
that  they  have  been  disinfected  in  acccmlntlce  with  the  United  States 
quarantine  regulations.  The  original  certificate  of  disinfecliori  sha'l 
he  attached  to  the  consignee's  invoice,  and  where  ihe  articles  are  car- 
ried by  sea  the  duplicate  certitirale  of  disinfection  shall  be  attached  t" 
the  hiU  of  health  issued  to  the  veeeel  conveying  tbe  same. 

Exceptions. — Such  articles  !=hi[)|)ed  from  the  dominion  of  Canada 
directly  to  the  United  States  fIibII  he  exempt  from  this  ref]nireiiicnt 
if  accompanieil  by  affidavits  de^monstraling  to  the  satisfaction  of  i^^o■ 
collector  of  customs  at  the  port  of  arrival  that  they  have  actual  y 
originated  in  Canada  and  have  not  been  shipped  from  a  ff>rGign  eouuti'V 
to  Canada,  and  thence  Fiiippwl  to  the  United  States;  and  further,  that 
the  port  or  place  where  collected  or  hancJlcd  lias  been  free  from  quar- 
antinable  diaeafit«  for  thirty  days  prior  to  shipment, 

22.  New  feathers  for  In'dding.  human  and  other  hnir  (iinnniAnn- 
fttcture<l),  bristles^  wool,  hidea  not  chemically  rured.  coming  from  i 
district  where  cholera  or  plagno  prevails,  shall  he  refused  entrv  into 
the  T''nited  States  nntil  thirty  daya  have  elapsed  since  last  cxpofliirc 
in  case  of  cholera,  and  yixty  days  in  case  of  plague,  imlesa  unpacked 
and  disinfected.  Feathers  which  have  been  upcd  should  be  disinfected, 
and  invariably  Hy  steam. 

rSristlea  which  huve  Iwcn  tioiled,  and  wool  and  opw  fealliere.  which 
have  been  packed  in  caphtbalin  preparatory  to  8hi|iinent,  may  be 
shijiped  without  further  treatment. 

Dry  liideu  packed  in  napbthaUu  may  he  shipped  as  rhemjcally 
cured  hides. 

Un^alted  green  hides  from  a  district  wbere  Hiolcra  prevnils  must 
Dot  be  tbiiiped. 

23.  The  articles  cnunmratvd  in  the  preceding  paragraph  coming 
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from  a  district  where  fiinall-pox,  tjpliua  fever,  cholera,  m-  jjlague  pre- 
vaile  in  epidemic'  form,  shouki  be  refusal  sliipmtnt  uiiteBs  disinfected 
Bi  bereinafter  provided. 

2i.  Nofliing  in  these  rf^giilations  shall  be  construed  to  modify  or 
HlTect  in  any  way  any  existing  refitriftianf.  iiroiiiulgated  by  the  eet-re- 
tary  of  the  Treasury  at  llie  inetance  of  the  Bureau  of  Animal  Industry, 
Departnient  of  AgricuUurc,  regarding  the  iiii|i{irtati{m  of  hides  of 
neat  euttie. 

25.  Any  covering,  shipped  from  nr  through  an  infeeled  port  or 
place,  and  which  the  consul  or  iiKMlical  officer  has  reason  to  believe 
infected,    should    be    diaiTlfei'ted. 

26.  Any  article  presumably  infecte<],  which  can  not  be  dis- 
infected should  not  be  shipped. 

Passengers  and  Crew. 

27.  Passengers,  for  the  purposes  nf  these  regulations,  are  divided 
into  two  classes^;   ciihin  and  steerage. 

2S.  When  practicaljle,  [laiJaengera  ahouhj  not  ship  from  an  infeetetl 
port. 

251,  JJo  person  RuffeTing  from  a  qimrfltltinrblo  dis^aae,  or  scarlet 
fever,  meaeles,  diphtberiaj  nv  uther  communicable  disease,  should  be 
allowed  to  E>hip. 

3f>.  Steerage  paeseiigera  and  crew  eoming  from  cholera-infected 
diBtricts  should  be  detainet!  five  duya  in  Buitable  liousea  or  barracks 
located  where  there  la  no  danger  from  infection,  and  all  baggage 
Bdisirfectcd. 

31.  Steerage  passengers  ttnd  crew  from  districts  not  infectetl  with 
cholera,  shipping  at  a  port  infticted  with  cholera,  unless  passed  ihrough 
wfthout  danger  of  infection  and  no  communication  allowed  between 
such  peraouB  and  tlie  infected  locality,  should  be  tteated  as  those  in 
the  last  paragraph. 

Z1.  Cnhin  pasnengers  coming  from  cholera* infected  districts  em- 
barking at  a  cloan  or  an  infected  port  fihould  produce  sntiafnctory 
evidence  as  to  their  exact  places  of  abode  during  the  five  days  imrae- 
di*t$]y  preceding  eniharkatioo.  And  if  it  appears  that  they  or  their 
baggage  have  been  exposed  to  infection,  the  baggage  phould  be  disin- 
fected and  the  passengers  detained  under  Tncdieal  aupcrviatnn  a  auffi- 
ejeut  time  to  coTcr  the  period  of  incubation  since  last  exposure. 

33.  Steerage  passengers  and  crew  who,  in  the  opinion  of  the  inspect- 
ing officer^  have  been  exposed  to  the  infection  of  yellow  fever,  should 


1      A 


4sa 


TEXT-I«H>K  OF  HYfilENE. 


be  lield  under  iiieOictil  e)bs4?i-valirni  in  a  plnce  freo  from  dfingeT  »i 
infection  for  a  pprjoil  of  (ivu  Jsys  beforu  embarkation,. 

34.  Steerage  pa^sonpi-rs  anil  trcw,  foniing  from  districts  where 
Emall-pos  prevails  in  cpidi-Tiik-  fnnn,  or  wijo  Iiavt-  bi-en  pxpoBcd  tn 
sinall-pox,  flimild  be  vat-finiited  before  embarkation,  uqIi'bs  they  bIiow 
evidence  of  liavinf::  acquired  iiiini unity  to  Bmall-pox  by  previoae  attafk 
or  recent  siicoesBfuJ  vaccination. 

^5.  StL'pi-nge  pas^iii'ngtTS  and  crew  who.  in  the  opinion  of  the  Lu- 
gpecting  otficer  have  been  exposed  to  the  infeetioo  of  typhua  fever, 
sbmild  not  he  allowed  to  puibarU  for  n  period  of  at  least  twelve  days 
after  such  exposure  and  tbe  disinfection  nf  tlieir  'haggage. 

36.  Steerage  passengers  and  crew  who,  in  ibc  opinion  of  the  in- 
specting officer,  hflve  been  e-xpnsod  to  tbe  infection  of  plflgiie  ehould 
be  belt!  imder  medicfl]  nbservnti'On  in  a  place  free  from  danger  of 
infection  for  a  period  of  seven  days  before  embarkation,  and  their 
baggage  disinfectt^d, 

37.  Cabin  pasaengera  coming  from  plague-infected  djetricta. 
wheth'er  embarking  at  a  clean  or  an  infected  port,  should  produce 
sfltiKfaetorv  evid'Ciice  ae  to  tlioir  exact  pEacee  of  abode  during  the  seven 
days  immediately  preceding  embaikation.  And  if  it  appears  that  tbey 
or  their  baggage  have  been  exposed  to  infection  the  baggage  Bho.uld 
be  disinfectwi  and  tbe  passengers  detained  under  medical  superrision 
a  pnffieicnt  time  to  cover  the  period  of  incubation  since  tbe  last  ex- 
posure. 

38.  Should  qnn  ran  tillable  diPeaRe  appear  in  tbe  barracks  or 
houaea  in  which  paesengera  are  undergoing  detention,  no  pasaenger 
from  said  houses  or  barracksi  who  bng  been  presumably  exponcd  tn 
Ibia  new  infection  shoii'd  embark  until  after  the  cspiration  of  tbe 
|>eriod  of  incubation  of  the  disease  in  question  subsequent  to  tbe  laat 
exposure  to  infection  and  the  application  of  all  necesBary  sanitary 
measureB. 

39.  All  baggage  of  steerage  passengers  destined  for  the  TTnited 
States  ebonld  be  labeled.  If  the  baggage  is  in  good  sanitary  condi- 
tion the  label  glial]  be  a  red  label  Wsring  tbe  name  of  (lie  port,  the 
Bteamsltip  on  which  tbe  l>aggage  is  to  be  carried,  the  word  "paused" 
in  large  type,  the  date  of  in&pection,  and  the  seal  or  stamp  of  tbe 
consular  or  medical  officer  of  tbe  Fnited  States.  All  baggage  that  ba? 
been  disinfected  Fball  liear  a  yfUnw  label,  npon  which  nhall  be  printed 
tbe  name  of  the  port,  tbe  eteamphip  upon  which  tbe  baggage  is  to  be 
carried,  the  Mord  "disinfected"  in  large  type,  tbe  date  of  diniufpctinn. 
and  the  seal  or  rtamp  of  the  consular  or  medical  officer  of  t!ie  Untied 


FOREIGN  QUARAXTIXK.  4S:! 


INSl'EtTlON  CARD. 
[Iiiimigranti  mnd  KtMrmge  PMaengen.] 

Port  ol  departurp Date  of  departure 

Name  of  ship .  Laat  permanent  rmidenca 


Name  of  immigrant 


Inapected  and  pa«a«d 


[!te>]  or  •tamp  of  coniiuInTOr 
UMdioal  bfflcrr] 


PaiMd  >t  quarantine,  port  of 

.United  Ktatea. 


PaMed  b;  IintulgralluD  Bu- 


i«au,  port  of . 


[Date.]  [I>ale.] 


[ThefollowlDKlo  beDiled  In  hj  tbip't  aiirgAoD  or  aceut  prior  to  or  after  enibarkatloo.] 
Ship's  Uet  or  manifest .     No.  onsliip'tt  listor  manifest 


,i  .  Ki  *1-S.gi 


r-  M   «   ^   M   ri         Bka""  — 


VACCINATED. 

[StpiBtUTe  or  Stamik] 
[Kbvkrbb  Side.] 

Keep  this  Card  to  avoid  detention  at  Quarantine  and  on  Railroads  in 
the  I'nited  States. 


Di(<se  Karte  musB  aufbcwahrt  wprdon,  urn  Aiifontlialt  an  di<r  Quaran- 
ttlne,  aowie  auf  den  Kisenbuhnen  di>r  Vereinigtt-n  Stiiat«-n  2U  vermeiden. 


Cette  carte  doit  f>tre  conservi^e  pour  ^vitor  iino  dt'tc^tiun  A  la  Quarun- 
tuinc,  ainsi  ijiie  »ur  lea  chemiiis  de  fcr  dew  Etata-l'ni!*. 


Deze  kanrt  moet  bewaard  wordon.  ten  einde  opontlioiid  aan  de  Quar- 
antijn,  alnook  op  de  ijzoren  w<'gi>n  der  Vereenigde  iStatrn  te  vermijden. 

Conse^^'Bte  (jupxto  higliptto  onde  evitare  dftoni-.iuno  nlla  Quarantinn 
e  sulle  ^V^^ovie  drgli  Stati  I'niti. 

Tento    Ifntck    nuittlte    iisdiovati,    no(')ioet«>-li    ukarantAnv     (zastavenf 
oliledne  zjisli'ni  zdravl)  mb  na  drflze  ve  )>|>ojen.vch  sldtei-h  ulrsenf  byti. 


Tuto  knrtockii   trt'tia   trtmat'   u  nebe  aby   sa   predeslo   nlerzovanu  v 
karantene  uj  na  zeleznici  ve  Kpojench  StAtooli, 
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Stfltt'B-  It  is  imdti'Btood,  and  it  will  b(.'  so  printed  on  the  blnnlt,  that 
the  label  is  not  valid  unless  bearing  the  consular  or  mcdieal  officor'fl 
stamp  or  seal. 

40.  Each  steerage  passenger  shall  lie  furnished  with  an  inspection 
card  (set.*  pa;<e  4S3).  Tins  t-aiii,  &(airijtud  ij)-  the  coni^iidftr  or  luedicni 
oRit-er,  is  to  be  issued  to  every  meinbir  of  a  ramity  as  well  as  to  the 
bead  tliereof. 

41.  In  a  port  where  any  quarnntinable  diseaee  prevails,  the  per- 
sonnel of  veasels  should  remain  on  board  during  llieir  slay  in  such  jiorl. 

4a.  Passengers  and  crews,  iiiercliandise  and  baggage,  prior  to 
aliipincnt  at  ii  noninfeeteil  port,  hut  coniiiig  from  an  infet-tcd  locality, 
efaould  bo  subject  to  the  Bam€  reBtrictiuns  as  are  impofied  at  an  in- 
fected port. 

Rbcobds,  ItEPonTS,  Etc. 

43.  The  officer  making  the  inspection  will  preserve  in  hig  offiec  a 
recnrd  of  each  inspection  made  and  of  each  imnuinilv  cerlilicate 
piven;  a  oopy  of  each  certificate  of  disinfection  and  of  each  hill  of 
health  issued. 

A  weekly  report  of  the  transactions  of  his  office  shall  be  for- 
warded to  the  Surgcon-Ooncral  at  Waj^hington,  D,  C. 

44.  In  addition  to  the  dutit-s  prescribed,  ths  medical  officer  when 
detailed  in  acoordiince  with  the  act  of  Congresa  approved  Fehruary 
15,  181>;t,  sball  furnish  such  reports  to  the  Surgcon-Oeneral  of  the 
Public  Health  and  Marine-Hospital  Service  as  he  may  be  able  to 
make  upon  eanitary  conditions  and  other  matters  affecting  the  public 
health  and  the  welfare  of  the  Service  adrainiBtration. 


1 


Seq^tiremenin  at  Sea* 

4J>.  The  niftster  of  a  vessel  fihould  observe  Uie  following  measures 
OP  board  his  vessel : — 

((])  The  water-clngets,  forucastlc,  bilges,  and  similar  |>ortions  of 
the  vessel  liable  to  harbor  infection  should  be  di&infected  and  fre- 
quently cleansed. 

(b)  Free  ventilation  and  rigorous  clcanlinesB  should  be  main- 
tained in  all  portions  of  the  ship  during  the  voyage  and  measures 
taken  to  destroy  rats.  mice.  Bean,  flics,  roaches,  mripquitoes,  and  other 
vermin. 

(c)  A  patient  sick  of  a  cnmmnnicable  disease  should  be  iRolated 


'Ttipf^e  r^uircmentfl  nrp  larjrpl.v  advisory  in  fharin'tfr,  btit  it  !»  npvcr- 
thi»1r4A  tme  that  a  rnrpful  foniplinncp  ivith  tlicin  flioiiM  IptimI.  nl  the  port 
of  arrival,  to  largely  relieve  the  t^tririKi'nry  of  i|itaruntliiie  mFii)<urrs. 
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and  one  member  of  the  cfpw  detailed  for  his  care  and  romfort,  who, 
if  practicable,  ahouk!  he  immime  1o  the  diseuae. 

{d)  Comnmnication  hehveen  the  patient  of  his  nurse  and  other 
persons  on  board  should  W  rt-dticed  to  a  iiiiniTnum. 

(e)  Used  clothing,  body  liaeit.  and  bedding  of  the  patient  and 
nurse  photild  be  immers^-d  at  oti^ti  in  boiling  water  or  in  a  disinfect^ 
jog  solntjon. 

(/)  The  compartment  from  which  the  patient  was  removed 
should  be  disinfected  and  thorouglily  cleansed.  Articles  liable  to  con- 
vey infectirin  should  remain  in  the  coiupartmeats  during  the  disin- 
fection wh^en  gaseous  disinfection  ia  uped. 

(g)  Any  person  snfTenng  from  malaria  or  yellow  fever  ahnuld 
be  kept  under  nios(|uito  barn  and  the  apartment  in  which  he  ie.  confined 
closely  screened  witli  mosquito  netting.  All  niosqiiitni"'  on  hoau] 
shonld  be  destroyed  by  burning  pyrethnim  powder  (Persian  insect 
powder)  or  by  fumigntion  with  pulphnr.  Wosipiito  larvje  (wigglers 
or  wiggle-tails)  should  be  destroyed  in  wHter-barrelB,  cnska,  and  other 
collections  of  water  about  the  vessel  by  the  nse  of  petroleum  {kero- 
sene) ;  where  this  is  not  practitable,  use  mosquito  netting  to  prevent 
the  eiit  of  moinquitoes  from  such  brccfltng-places. 

(h)  In  the  case  of  plague,  special  meaaurea  must  he  lakea  to  de- 
etroy  rats,  mice,  fleas,  flies,  jints,  and  other  vermin  on  board, 

(<)  Iq  the  cage  of  cholera,  typhoid  fever,  or  dysentery,  the  drink- 
ing water  should  be  boiled  and  the  food  thoroughly  cooked.  The  dis- 
charges from  the  patient  should  be  immediately  disinfected  and 
thrown  overboard. 

46.  An  inspection  of  the  veBsel,  including  the  eteerage,  should  be 
made  by  the  ship's  physician  once  cncb  day. 

47.  Should  cUotera.  yellow  fever,  small-pox,  typhus  fever,  plague, 
or  any  other  communicable  disease  appear  on  board  ship  while  at 
Bea»  tliOFC  who  show  t^ymptoins  of  those  diseases  should  be  immedialely 
isolated  in  a  proper  place;  the  ship's  physician  should  then  immedi- 
ately notify  the  captain,  who  should  note  same  in  hia  log.  and  all  of 
the  effect?!  linblc  to  convev  infection  which  have  been  exposed  to  infec- 
tion Bhoidd  he  destroyed  or  disinfected. 

48.  The  hospital  abould  he  disinfected  as  soon  as  it  becomes 
vacant. 

49.  Tlic  dead  should  be  enveloped  in  a  sheet  flnturntcd  witJi  i>[iic 
'nf  the  strong  disinfecting  solutions.,  witlimil  previous  wnshiug  of  the 

bodv,  and  at  once  buried  at  sea  or  placed  in  a  coffin  hermetically 
RCflled. 
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four  for  South  American  poi-ts.  'I'he  iirat  to  lenvo  was  tbe  Kammanuif 
for  New  York,  on  July  l.'jth.  No  cholera  at  that  time  existed  in 
Naples.  The  first  case  occurred  in  X'aplea  on  the  uiglit  of  the  ISth, 
and  the  result  of  Ihe  bacteriologiowl  cxanunatiun  was  not  known  until 
the  afternoon  of  the  17th  or  morning  of  the  18th. 

"The  passengers  for  the  Karamaniu  and  ihe  ehip  itself  were  put 
through  the  eatablrshed  routine.  The  sliip  was  cleaned;  ventilation, 
etc.,  altered  to  conform  ivith  tlie  United  States  low;  closets  and  hns- 
pitalfi  put  in  good  order;  water-  and  food-  sujiply  attended  to;  pas- 
sengers in^ijected  and  vaccinated,  and  both  their  lia^ga^^e  and  cloLhiog 
searched  for  food.  Three  days  nfter  gailing.  i.e..  on  the  l**th,  a  death 
from  cholera  occurred,  and  just  iiefore  reaching  New  York  there  were 
two  more.  It  is  not  unlikely  that  the  infection  in  the  first  caeea  waa 
tracealile  to  (he  snine  pouree  afi  those  occurriog  in  Naples  on  the  IRth. 
It  is  more  tlian  probable  that  but  for  the  careful  exclusion  of  food 
brought  by  passengers  tlaere  would  have  been  more  cnees  on  the  re- 
maining three  fihipB  for  the  United  States.  TEie  rcguhitionB  povem- 
ing  infected  ports  were  rigidly  enforced.  The  first  vet^sel  to  leave,  four 
days  after  the  cholera  was  announced,  was  the  ifa.'mifia.  Her  passen- 
gers were  met  at  the  trains  and  eondueted  immediatelv  on  board; 
Mere  there  isolalcd  llirec  days,  nnd  all  their  baggage  tnin^fcrrcd  acroHn 
city  unopened.  All  food  was  carefully  looked  into;  all  from  peraona 
or  baggage  excluded:  and  the  baggage  of  a  few,  about  whose  ante- 
cedents  there  was  donht.  disinfected  by  steam.  The  ship  was  warped 
out  some  distance  from  the  pier  every  night,  and  an  inspector  kept  on 
bofird  night  and  day.  There  hoiog  no  cholera  known  to  exi?t  an'^Tvhere 
in  Italy  outside  of  Naples,  it  was  not  thought  neccMary  to  difinfect 
all  baggage  or  isolate  for  five  days.  She  arrived  safely  in  New  York 
without  mishap,  Tlie  remaining  two  for  the  United  States  were  the 
We*er  and  Cnshmire;  in  both  cases  the  regulatioiia  were  enforced  in 
detail.  One  lay  about  s  mile  and  a  half  off  shore  during  her  five  days. 
The  other  cruised  at  eea.  In  both  eases  an  inspector  waa  kept  aboard 
day  and  night.    Both  escajied  cholera. 

"The  four  for  South  America,  with  the  result  in  each  caBe.  were 
as  followfl:  The  figures  are  not  ollicial,  Intt  arc  prin>(ically  accurate  in 
every  respect.  All  were  turned  back  by  the  South  American  author- 
itii-a:  Vencinzio  FinHo — about  TiO  deaths:  Andrrti  Darin — 30  on 
way  out.  total  not  asccrtiiimil;  Ei  fh-mo — S4  deaths  i  C!ir}Q  R. — 
about  330  deaths. 

"To  Bumitiuri^.«\  Ihcri.  eight  ships  lefr  Xnfdes.  The  walr>r-8Upplv 
waa  the  same  and  the  foo<l  jil>out  the  «ame;   the  clasn  of  paaaeugerg 
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from  city  or  village  boundaries,  and  not  likely  to  be  cnrroached  upon 
hy  urUan  prowlli.  Il  slmiild  be  iTiore  or  less  removed  from  ihe  chfln- 
nels  of  conimerf^.  and  yel  W  easily  acceasible.  Indifference  to  prn.per 
location  couk!  very  readily  make  Ihe  quarantine  stHtion  a  eoutce  of 
danger  instead  of  &  protection, 

THE  QUARANTINE  PLANT. 

The  Tequireraenta  of  a  maritime  quarantine  station  may  be  enu- 
merated as  follawfi:  1.  A  board ing-station.  3.  A  boanling-veagel. 
.1.  Ancliorngree.  4.  Wharves  with  warehoufie,  disinfectinp  inachinery, 
and  machinery  for  discharge  of  ballast,  5.  Lazarettn,  or  hospital  for 
treatment  of  contagious  diseases.  6.  Hoppitnl  for  treatment  of  non- 
contagious diseasef.  7.  Barracks  for  the  detention,  in  jrroups,  of  ens- 
pectB,  or  persons  who  have  brm  exposed  to  contaRion  or  infection. 
8.  Bath-hniiso.  9.  Water-snpply.  10.  A  cremation  fumnce.  11. 
Quarters  for  medical  officers.    1?.  Laundry. 

1.  The  Boarding-station. — This  includes  a  boat-bouse,  with  boat- 
men's quarters  eo  located  as  to  avoid  infeetioti  from  the  Lazaretto,  and 
to  be  within  eapy  reach  of  paesiag  commerce. 

2,  Boarding-TeMtl, — The  facilities  for  boarding  and  inepection 
will  vary  with  th«  location  of  the  station,  whether  within  the  limits 
of  a  land-locked  harhor  or  exposed  tn  the  full  force  of  wind  and  sea. 
In  the  former  case  a  t>tcam-  or  napiithii-  launch,  or  even  a  row-boat, 
will  Buffice;  but  in  the  latter  case  the  boarding-boat  must  be  a 
Bteamer,  preferably  of  the  sea-going  tug-boat  ti'pe.  for  it  must  t>e 
remembered  that  any  delay  in  making  Ihe  inspection  inflicts  hard- 
ship on  commerce,  and  must  inevitably  produce  diacontent  and 
complaint. 

3.  Anchorages.— Two  anchnraged.  one  for  infected  and  one  for 
non-infected  vessels.  The  anchorage  for  the  detention  of  the  infected 
vcifsfl  should  be  conveniently  removed  from  the  matn  establishmimt 
and  anfely  remote  from  the  track  of  commerce.  Its  po&ition  should 
be  eheltercd,  and  good  holding-grownd  for  veseeU'  anchors  is  of  the 
first  importnnre.  The  channel  to  the  anchorages,  and,  if  Deceaaary, 
their  boundariifS,  Bhoiild  be  plainly  marked  by  buoya. 

4,  Wliarvei. — A  wharf  or  pier  is  a  prime  essential  in  the  equip- 
ment of  a  complete  station,  and  phniild  be  located  in  water  nt  leaat 
tweiily  feet  ilcep.  and  Thould  be  of  such  length  that  the  largest  vch- 
aels  trading  at  the  port  can  lie  there  safely;  at  leaat.  in  all  ordin- 
ary weather.  Fpon  this  wharf  there  shonfd  be  a  warehouse  for  the 
storage  oT  baggage  and  portiona  of  cargo  (practically,  cargo  is  never 
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tiirc  lieforu  tin;  admission  of  steam  to  tlie  inner  clumiber..  and  are 
tliorQUglily  Jrit'il  ftftcr  the  t^team  baii  been  exiiaiistwi. 

In  the  I'xpiTimi'nts  of  Prufessur  Kocb  in  connection  with  Dr- 
Wolirhiigei  it  was  found  tbat  lio(  air  alone,  even  at  a  temperature  of 
230°  to  248°  F.,  aftLT  an  exposure  of  three  houra,  woubl  not  with 
certainty  destroy  bacilli  anJ  Bporeg.  It  is  necesBary.  therefore,  to 
eliminate  tlie  possibility  of  tlie  pocketing  of  air,  or  of  a  mixture  of  afr 
and  eteam.  during  exposure.  To  prevent  this  an  inspirator  is  attached 
to  the  system  of  piping,  whereby  a  vacuum  of  10  to  15  inches  ia  pro- 
duced in  the  ehnmher  prior  to  the  admission  of  steam.  In  previous 
chanibora  this  important  point  was  neglected,  and  this  accounts  for 
the  unreliable  resiilts  obtained  by  a  number  of  disinfecting  plants. 

For  Convenience  of  handling  the  goods  to  be  disinfected,  each 
chamber  la  provided  with  two  cars  of  light  wrought-iron  constmctinn, 
with  retnot«b]e  tmys  with  bottoms  of  galvanized -iron  wire  netting, 
and  having  a  aeries  of  bronxe  wardrobe-liooke  in  the  top  of  the  frame- 
work, thus  permitting  the  articles  to  be  laid  out  upo^n  the  trays,  or  in 
the  case  of  finer  clothing,  to  be  hung  upon  the  hooks.  The  doors  at 
both  enda  allow  the  cars  to  be  brought  in  at  one  end  and  removed 
at  the  other,  thus  securing  complete  separation  of  infected  iind  disin- 
fected articles.  After  expoaure  the  cara,  upon  being  unloaded,  are 
returned  to  the  working  end  of  the  chamber  by  means  of  transfer 
tables  and  side-tracks,  permitting  a  continuous  working  of  the  plant. 

The  syfitera  of  piping  is  so  arranged  that  steam  may  be  admitted 
to  the  top  or  bottom  of  the  chamber  at  will,  through  Beveral  openings, 
and  has  perfect  circulation.  Galvanized-iron  Iiootls  iire  placed  in  the 
chambers,  bo  that  steam  is  not  forced  directly  on  the  clothing.  The 
chamber  13  provided  with  thermometers  to  register  the  tempcratiare, 
vacuum  and  Bteam-gAuges,  flafety-valvee,  traps,  and  is  covered  with 
magnesia  non-conducting  covering. 

Sulphtir-furnacfr, — For  a  long  time  the  method  of  sulphur  fumi- 
gation pursued  was  to  put  into  iron  pots  a  quantity  of  gnlphur  vary- 
ing from  three  to  four  pounds  to  one  thousand  cubic  feet,  igniting  this 
by  moans  of  alcohol,  and  to  place  them  in  the  hold  or  apartment  to 
be  dieinfected.  An  apparatus  has  been  designed  for  the  purpose  of 
producing  SO^  in  greater  percentage,  and  poneista  of  a  furnace  built 
on  the  reverherafory  plan,  with  a  series  of  phelvea  arranged  one  above 
another,  each  shelf  carrying  a  pan  of  burning  ewlphur.  A  fore&l 
draught  is  kept  up  by  means  of  a  fan-blower  connected  at  the  bottom. 
The  draught  of  air  charged  from  the  burning  sulphur  is  made  to 
reach  and  pass  over  the  ahelf  above  by  meana  of  apertures  made  by 
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made  out,  is  patent  and  only  in  accord  ivlth  expediency  and  the  ordi- 
nary instincts  of  humanity. 

7.  Barracks, — Rarracka  for  tfie  detention  of  Buspecta  are  not 
an  eBsential  part  of  the  equipment  ot  every  quurantlne  station,  but 
are  a  necesBJty  only  at  such  statioUB  aa  sire  eituuted  at  ihe  great  porta 
of  entry,  which  are  tlte  ports  of  arrival  of  the  vast  hordes  of  immi- 
granls  who  seek  our  fihnru.B.  Barracka  are  an  indispensable  adjunct 
in  the  management  of  siiip-loiu^s  of  inituigrants  suepected  of  being 
infected  with  cholera,  typhua  fever,  and  smal]'pf)x,  and  would  be 
required  in  the  ease  of  yellow  fever  but  for  the  fact  that  there  is 
little  or  no  immigration  from  the  vcllow-fovcr  zone. 

The  barracks  should  be  commodimiSj  siiljstantial,  and  yet  of  sim- 
ple and  iaexpensiTe  couatruction.  They  bhould  be  well  ventilated 
and  so  arranged  that  every  part  of  the  building  ia  under  constant 
surveillance,  and  so  subilividcd  that  the  iomatea  are  divided  into 
small  groupB  and  iutercnurae  between  the  groupB  prevented.  The 
immigration  laws  require  that  the  immigrants  shall  be  listed  and  ar- 
ranged in  groups  of  thirty,  and  it  would  be  well  that  this  nutnbiT 
be  preserved  na  the  unit  for  segregation.  The  barracke  should  be  fnr- 
nislicd  with  hiinka,  arranged  in  tiers  one  above  the  other,  and  fiir- 
niflhed  with  bedding  of  a  simple  and  inexpensive  character. 

nothing  of  a  airapk  but  euPficient  kind,  and  cnpahle  of  easy 
laundering,  should  be  provided  in  eufficicut  t^uantity  to  furnish  each 
inmate  of  the  barracks  with  a  c^haQge  while  hie  or  her  own  personal 
jjattecta  are  undergoing  the  process  of  disinfection.  Atkehed  to  t!ie 
rbarracks  there  should  be  a  kitchen,  tliorougbly  equipped  with  all  tlie 
facilities  for  fumiehing  hot  food  of  a  einiple  character  for  the  num- 
ber of  inmates  provided  for  by  the  barract,"a.  Dining-rooms  tihoiild 
be  arranged,  and  special  care  should  he  taken  to  prevent  the  carrying 
of  any  food  into  the  barraeke.  It  is  perhaps  needlesB  to  say  that,  in 
the  barracks,  the  se,\es  should  he  separated,  and  the  better  arrange- 
ment is  to  have  two  buildings — one  for  men  and  one  for  women  and 
children. 

LaM'nps,— Latrines  of  ample  size  should  be  provided,  and  should 
be  BO  arranged  that  all  dejecta  may  be  received  into  metallic  vessels 
contflining  a  gemiicidal  solution  of  acknowledged  potency;  or,  jf  tW 
dejecta  are  to  be  received  into  0  gewer,  thei^  should  be  some  provision 
made  for  their  complete  disinfection  prior  to  their  di^harge  into  the 
Sea  or  a  cess-pool, 

8.  Bfltb-honu, — Bathing  facilities  are  an  important  part  of  the 
equipment  of  a  quiirantine  station  designed  for  the  handling  of  targe 
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QUARARTIXX  RbGUI^TIONS   TO    BE    Uil»EKVED   AT'PORTB   AKD    OS    THE    Tuoy- 
TIEBB  OF  THE  L'SITED  STATES  AND   ITS   PoSSESSIONa  AND  DEPENDENCIES. 

■ 

Preamble. 

53.  At  or  conTeoient  to  the  principal  ports,  quarantine  stations 
should  be  equipped  with  all  appliances  for  the  inspection  and  treat- 
ment of  vessels,  their  passengers,  crews,  and  cargoes. 

53.  For  all  ports  where  such  provisions  have  not  been  made,  in- 
spection stations  should  be  maintained.  An  inspection  service  should 
be  maintained  for  every  port  throughout  the  year. 

54.  At  a  fully  equipped  quarantine  station  there  should  be  ade- 
quate provision  for  boarding  and  inspection,  apparatus  for  mechan- 
ical cleansing  of  vessels,  apparatus  for  disinfection  by  steam,  by  sul- 
phur, by  formaldehyde,  by  disinfecting  solutions,  or  any  other  method 
prescribed  in  these  regulations;  also  a  clinical  laboratory,  hospitala 
for  contagious  and  doubtful  cases,  a  steam  laundry,  detention  bar- 
racks for  suspects,  bathing  facilities,  a  crematory,  a  sufficient  supply 
of  good  water,  and  a  proper  system  for  the  disposal  of  sewage. 

55.  The  personnel  of  quarantine  stations  in  the  yellow-fever  zone 
and  on  fruiters  and  other  vessels  of  regular  lines  bound  for  southern 
ports  from  ports  where  yellow  fever  prevails  should  be  immune  to 
yellow  fever. 

56.  At  quarantine  stations  all  articles  liable  to  convey  infection 
should  be  handled  only  by  the  employees  of  said  station  unless  the 
services  of  the  crew  of  the  vessel  in  quarantine  are  indispensable. 

57.  Vessels  having  been  treated  at  national  quarantine  stations 
that  are  located  a  considerable  distance  fn)m  the  ports  of  entry  of  said 
vessels  may  be  inspected  by  the  local  quarantine  officer,  and  if  for  any 
sanitary  reason  it  is  considered  inadvisable  to  admit  the  vessel,  he 
should  report  the  facts  immediately  by  telegraph,  when  possible,  to 
the  Surgeon-General  of  the  Public  Health  and  Marine-Hospital  Serv- 
ice, detaining  the  vessel  pending  his  action. 

58.  The  following  regulations  are  the  roquire<l  minimum  stand- 
ard and  do  not  prevent  the  addition  of  such  other  niles  as,  for  special 
reasons,  may  be  legally  made  by  State  or  local  authorities. 

Jnsperiion. 

59.  Every  vessel  subject  to  quarantine  inspection,  entering  8 
port  of  the  United  States,  its  possessions  or  dependencies,  shall  be 
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fhnrixcd  (n  lake  dpclnratioTia  find  adminifiter  oatlis  in  matters  per- 
taining to  ttio  nilrniiiistratiiim  of  the  quarantine  laiva  find  regulations 
of  the  United  States.     (Act  of  M«rcli  2,  1901,  see.  13.) 

G4.  No  person,  except  tlie  fiiiarnntine  ofricur,  Ms  employees, 
United  States  uustomB  offiuers,  pilots,  or  other  pereona  authorized  by 
the  quarantjue  officer,  shall  be  permitted  to  board  any  vessel  aubject 
to  qnarantine  insiiec-tioii  until  after  tlie  vessel  has  been  inspected  by 
(he  quarantine  oflicer  and  gnintfd  free  prntitjue,  iind  all  Buch  peraons 
so  boarding  such  vessel  shall,  in  the  discretion  of  the  quarantine  offi- 
cer, be  subject  to  tbe  Bnnie  rofitrictions  as  the  personnel  of  the  vessel. 

G5.  Towboats  or  any  otlier  vesse's  having  had  common icntion 
with  Tesaele  enbject  to  inspection  shall  theraselveB  be  subject  to  in- 
spection. 

GG.  After  arrival  at  a  quarantine  station  of  a  veBsel  carrying 
immigrants  and  upon  which  tliere  hae  appeared  during  the  last  voy- 
age a  case  of  cholera,  emall-pox,  tj-phus  fever,  or  plague,  and  after 
quarantine  measures  provided  by  regulations  of  the  Treasury  Depart- 
ment have  been  enforced  and  the  vessel  given  free  pratique,  it  is 
hfTcby  orLlered  that  notification  of  the  ahnve-nientioned  facts  be  trans- 
mitted by  the  quarantine  officer  to  the  Cnniniissioner  of  Immigration 
at  the  port  of  arrival,  who  shall  be  requested  to  tranamit^  by  mail  or 
telegraph,  to  the  State  health  authorities  of  the  several  Statea  to 
which  immigTants  from  said  Tc-ssel  are  destined,  the  date  of  departure, 
route,  number  of  immigranta,  and  the  point  of  destination  in  the 
ri'Bpcctive  States  of  the  immigrants  from  sfild  vessel,  together  with 
the  statement  that  said  immigrants  are  from  a  vessel  which  has  been 
subject  to  quarantine  by  reason  of  infectious  diFease,  naming  the  dis- 
ease. This  information  is  furnished  to  State  health  officers  for  the 
purpose  of  enabling  them  to  maintain  such  surveillance  over  the 
arriving  immigrants  as  they  may  deem  neeesBary. 

67.  When  a  tcbscI  arriving  at  qnarantine  has  on  board  any  of  the 
commnnicahlc  but  non-qnarantinable  diwaBes,  the  quarantine  officer 
shall  promptly  inform  tlip  Iwal  health  autlmritiM  of  the  existence  f>f 
Buch  disease  aboard  and  shall  make  every  effort  to  fumiBh  such  notifi- 
cation in  amjilc  time.  Hf  prtsBiblf.  to  permit  of  the  ease  being  seen  by 
the  local  authorities  bt'fore  discharge  from  the  veesel. 


Quamniivp, 

fip.  Vefttselg   arriving   under   tlie    following   conditiona   shall   be 
placed  in  qunrnntine;^ — 
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73.  No  pi-eftumably  inf«dod  ballaet  shall  be  allowed  to  leave  the 
qturautine  «tattcio  until  )Ji>:)nfectcd, 

74.  After  a  veeecl  hati  been  rendered  free  from  infection,  it  m»y 
be  furnished  with  a  fi'ieeli  crew  and  released  from  iiuarantine,  wliile 
all  or  part  of  tlie  pereonuel  are  detained.  Under  these  circumstancea 
t3ie  quarantine  officer  muat  exercise  the  greatest  care  that  the  veaael 
Bhall  not  bBCome  reinfected,  eBpeeiall^  by  contact  with  persona  in 
quarantine  or  infected  objects. 

76.  Ve^cls  detained  at  any  national  quarantine  will  be  subject 
to  ancb  additional  rules  and  regulations  m  may  be  promulgated  from 
time  to  time  by  tlie  Surgeon-General. 

76.  The  fonn  of  certificate  which  shall  be  isaued  to  a  vessel  by 
the  health  oflicer  when  he  releases  her  from  quarantine  shall  l>e  pre- 
scribed by  the  Surgeon-General  of  the  Public  Health  and  Harine- 
Hospital  ServicCj  and  shall  embody  the  statement  that  the  vessel  baa 
in  all  respects  complied  with  the  quarantine  regulations  prescribed 
by  the  Secretary  of  the  Treasury,  and  that  in  the  opinion  of  tlie 
quarantine  officer  ahe  will  not  convey  quarantinable  diaeaaef  and  that 
said  vpsBcl  is  granted  free  pratique  to  enter  her  port  of  destination, 
the  name  of  which  is  to  be  embodied  in  the  blank. 

77.  The  persona  detained  shall  be  inspected  by  the  physician 
tuice  daily,  and  be  under  hia  constant  Burveillance,  and  no  intercouree 
will  be  alloM-ed  between  different  gronpa  wliile  in  quarantine. 

78.  No  articlea  from  an  infected  voseel  shall  be  carried  into  the 
place  of  detention  until  disinfected. 

79.  Cleanliness  of  quarters  and  of  pereon  shall  be  enjoined  and 
daily  enforced.  Disinfection  shall  be  practited  where  there  is  any 
poaaibility  of  infection. 

80.  The  water  and  food  supply  ahall  be  atrictly  guarded  to  pre- 
vent any  contamination. 

81.  Water-closctSj  urinala,  priviea,  or  troughs  phall  be  provided, 
and  their  contents  disinfected  before  they  are  dtBcharged. 

6S.  In  any  group  in  which  communicable  disease  appears,  the 
flick  will  be  immediately  isolated  in  hospital,  and  the  remaining  per- 
sona in  (he  group  and  their  effects  appropriately  treated  and  then 
removed  to  oth«r  quarters  if  poaaible,  and  the  compartments  disin- 
fected. 

83,  Communication  between  the  pM-sictan  and  attendants  of  the 
liospitjil  and  those  detained  in  other  purls  of  the  quarantine  station 
sliall  be  reduced  to  a  minimum. 

84.  No  convaleacont  shall  be  discharged  from  quarantine  until 
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after  a  eufficient  time  hae  cUpsed  lo  iaaure  hi*  freedom  from  infec- 
tioa,  and  tliis  is  to  be  (JeLerjuiocul  1m  lidftt^riological  cx;niiiiialiMri 
where  possible. 

85.  No  other  person  filiiiif  lie  iJiBelmrged  from  qiKiruiiImp  until 
tlie  period  of  Jneubatiou  of  tiie  disease  iis.6  elapsed  since  (lie  last 
exposure  to  infection, 

86.  The  body  of  no  person  dead  of  quarantinable  disease  shall 
be  allowed  to  paaa  tlirougli  quarantine  until  one  year  has  elapsed  since 
deaih.  Such  bodies  must  be  transported  in  hcmietieaUy  sealed  cof- 
fins, the  outsides  of  wliith  have  hoen  carefully  disinfected. 

la  the  ease  of  the  bodies  of  sucU  persons  as  may  have  died  on 
the  voyage  or  upon  arrival  at  quarpntine,  cremation  should  be  re- 
ported to  if  practicabh-'  nnd  consented  to;  if  not,  Ibe  body  should  be 
wrapped  without  preliminary  wasliing  in  a  sheet  saturated  with  a  solu- 
tion of  bicliloridci  of  mercury  1 :500  and  buried,  aurroimded  by  caustic 
lime. 

87.  The  quarantine  officer  shall  report  to  the  Secretary  of  the 
Treasury  nil  violations  of  the  quarantine  laws.  He  ehould  also  report 
tlie  facte  in  the  case  to  the  Surgeon-General  of  the  Public  Health  ond 
Mai'ine-HtiBpital  Service. 

88.  The  quarantine  offieer  shall  report  to  the  collector  of  cub- 
toma  any  vepscl  which  arrives  without  tlie  hill  of  health  hereinbefore 
prescribed. 

89.  All  veast'ls  requiring  inspection  under  these  regulations  must 
present  to  the  collector  of  customs  at  the  port  of  entry  the  quaran- 
tine certificate  ahgte  prescribed. 

Special  JtegtJat\ons  on  Account  of  Ckolern. 

90.  For  the  purpose  of  these  regulations  five  days  shall  be  con- 
sidered ae  the  period  of  incubation  of  cholera. 

i'l.  If  the  vessel  carry  persona  from  cholera-infected  porta  or 
places,  a  hactenolopical  examination  eliould  he  made  of  any  casca  of 
diarrhea  Jo  exclude  cholera  bcfoi'e  granting  free  pratiqnc. 

93.  !f  cholera  has  appeared  on  board,  remove  all  passengers  from 
tlie  vessel  and  all  of  the  crew,  save  those  neppssary  to  care  for  her; 
pldir-e  the  sick  in  hospital.  Cnrefiilly  ianlatc  tha'se  especially  suspt-ctcd 
and  sojrrep'nte  the  rcnuiinder  in  small  groups.  No  comTnunicatiDD 
shmitd  he  held  between  these  groups.  Those  helieved  to  be  especially 
cupablc  of  conveying  infection  must  not  enter  the  place  of  detention 
until  they  are  bathed  and  fumis^lied  with  nort-iafected  clotliiti^;   nor 
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shall  any  matfrial  cupablc  of  cotiveying  infection  be  taken  into  the 
place  of  detenti'>n,  espvciiilly  food  and  wtiter, 

93.  Water  aiid  food  supply  must  be  strictiy  guarded  to  prevent 
contaniinatian  and  ipsiied  to  each  group  sfparafely. 

94.  Food  of  a  eiiiiple  character,  sulTicient  iu  quantity,  thoroughly 
cooked,  ahall  be  ieeiied  to  thoee  detained  in  quarantine.  No  fruit  or 
uncooked  vegetables  shall  be  perniitteii!. 

95.  The  greatest  care  must  be  exercised  lo  prevent  the  spread 
of  the  infection  through  the  agency  of  fliea  or  other  insecla. 

9(i.  The  dejecta  from  all  persons  in  qnnrftntine  on  account  of 
cholera  shall  i>e  disinfected  before  final  disposition- 

97.  The  water  supply  of  the  veage],  if  suspected  of  infection,  must 
be  disinfected  and  llien  changed  without  delay;  the  casks  or  tanke 
disinfected  and  after  thorough  rinsing  refilled  from  a  source  of  un- 
doubted purity,  or  the  water  fumishod  must  have  been  recently  boiled. 

38.  The  baggage  or  effeets  of  pnssengurs  nnd  crew  that  may  have 
been  exposed  to  infection  nuist  be  disinfected. 

93.  Artiefea  of  cargo  which  have  been  esposed  to  infei'tion  and 
are  liable  io  eonvey  the  pame  must  be  diainfocted. 

100.  Living  apartitienla  and  tlieir  contents  and  sueli  oilier  por- 
tions of  the  vesaet  as  have  been  exposed  to  infection  must  be  dia- 
infected. 

101.  Water  bFillaat  taken  on  at  a  chalera-infecteirl  pnrt  should 
be  discharged  nt  sea,  or  if  discharged  in  fresh  nr  hracktBli  wnter  must 
previously  be  disinfected.  Ves&elf!  Arriving  with  water  hsllftsit  pre- 
suoiftbly  infected  must  return  to  sea  under  guard  in  order  to  dis- 
charge giicb  ballast.  If  practicable  the  tanks  should  bo  diainfocted 
before  being  flushed,  and  refilled  with  sea  water. 


Special  Regulations  on  Accounl  of  Yeliaw  Fever. 

102.  For  the  purpose  of  these  regulations,  five  days  shall  be  con- 
eidered  a&  the  period  of  incubation  of  yellow  fever. 

103.  Where  practicable  remove  the  sick  (o  lioepitBl;  remove  and 
isolate  all  persons  not  required  fnr  cure  of  veesel. 

104.  For  Ihe  destniclinn  of  ninaquitnea  there  shall  be  n  prellmi- 
nary  and  simultaneous  fumigation  of  all  parts  nf  the  vessel  by  sul- 
phur dioxide  gns.  Tn  rnbins  contnining  arlicles  liable  to  dnmage  by 
sulphur  dioxide,  pyrellinim  powder  may  he  burned  iuBtend. 

105.  If,  frf>m  the  disposition  of  the  cargo  or  any  other  reason, 
the  previous  fumigation  is  deemed  not  to  have  been  effective,  a  com- 
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taken  to  prevent  the  ingress  of  mosquitoes,  ani!  to  provide  for  the 
dc'strucliou  of  tbeae  pbould  tht;j  !lnd  inyress. 

(c)  All  pasacDgyre  and  crtw  must  Ije  immune  to  yellow  fever 
and  BO  certified  fay  the  United  States  uiedicol  officer.* 

109.  The  diaiofpctidn  of  Img^'age  for  yellow  fever  ia  not  required, 
bnt  baggage  dcBtined  directly  or  indirectly  for  any  State  shall  be  dis- 
infected at  tlie  FEKiiiest  of  the  health  officer  of  &niil  State,  All  bag- 
gage slmll  be  inspected  and  the  absence  of  mosquitoes  definitely 
proven.  The  presence  of  aoy  moBqiiitoes.  regarding  the  infection  of 
•which  the  quarantine  officer  hns  doubts,  fihall  be  ButCcient  grounds 
for  such  furtlier  meaaurca  as  the  quarantine  officer  may  deem  jugti- 
fiable. 

Special  Regulations  on  Accannt  of  Smali-pox. 

110.  For  the  purpose  of  these  regulations,  f'jurteen  days  sholl 
be  considered  as  the  period  of  incubation  of  siiml!-pox. 

111.  On  all  vcfisela  arriving  with  small-pox  on  board,  or  having 
had  small-pox  on  board  during  the  voyage,  any  of  tlie  personnel  who 
have  been  exposed  to  the  infection  of  the  disease  must  be  vaccinated 
or  detained  in  quarantine  not  less  than  fourteen  days,  unless  they 
ehnw  satisfactory  evidence  of  recent  snccesBful  vaccination  or  of  hav- 
ing had  small-pox. 

112.  Vessels  arriving  with  smal!-poi  on  board  which  hag  been 
properly  isolated  and  other  sufficient  prectuitttinB  tnkcii  to  prevent  the 
spread  of  the  disease  need  not  be  quarantined  further  than  the  rc- 
Tuoval  of  the  sick,  the  disinfection  of  all  compartments,  baggage,  and 
■objects  that  have  been  eiiposed  to  the  liability  of  infection,  end  such 
vaccination  of  the  personnel  ae  required  in  paragraph  111. 

113.  On  veesela  arriving  with  small-pox  on  board  and  where  the 
proper  iBolation  and  other  precautions  have  not  been  taken,  all  tlmse 
whom  the  quarantine  officer  believca  to  have  been  expoaed  tn  the 
infection  will  be  detained  unlesB  they  have  had  amall-pox  or  unless 
they  show  satisfactory  signs  of  having  been  properly  vaccinated  within 
one  year. 

114.  Living  compartnienta  and  their  contents  or  any  other  part 
of  the  vessel  exposed  to  the  infection  must  he  disinfected. 

Its.  The  baggage  and  effects  of  passengers  and  crew  that  hnve 
been  exposed  to  the  infection  mnat  he  Hi^in'ccted. 


'Thp  pviijence  of  immunity  whir>i  mpr  he  soi-cptH  by  tJie  snnltnry 
itiBpectfir  i«t  Firat,  proof  of  pppvious  nttftfW  of  yellovs'  fever;  bwoti*!,  proof 
of  continued  ro"i4ence  in  ao  endemic  focu*  of  yeUow  fever  for  ten  yearB, 
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ISG.  For  tJiG  (iiirpojio  of  tlieee  regulations  aeven  days  flhall  be  con- 
sidered as  tlie  period  of  incubation  of  plague. 

127-  In  those  actually  exposed  to  tSie  infection  of  plague  the 
adniLni?tration  of  aiitipcet  Benini  is  regarded  as  a  valuable  propliyl- 
aetie  uieaauR';  for  tlie  prevention  of  the  introduction  (»f  plague  into 
a  enmmuajty  liable^  to  tSie  introduction  of  plagne  through  eoiuuiBrcial 
ioterconrse,  immunization  by  Ilaffkiiie's  prophylactic  is  to  be  rec- 
ommended, 

138.  Ve&Bela  infected  with  plague,  or  suspected  of  such  infec- 
tion, should  be  aneliorcd  at  a  eutJicient  dit'tanee  from  the  shore  or 
other  vcBseisj  tn  prevent  the  eaeape  of  rats  by  ewimming. 

ISJil.  In  inspecting  vestfela  from  plagiie-int'ected  ports,  or  vessels 
witli  plague  on  board  at  port  of  deparhircj  en  route  or  on  arrival,  tlie 
peraonnel  of  the  veasel  should  be  examined  with  special  reference  to 
the  glandular  regions,  cervical,  axillary,  and  inguinal,  and  for  euch 
exajnination  aa  much  clothing  ahould  he  removed  aa  may  interfere 
with  the  thoroughness  of  the  process.  When  possible,  females  shonld 
be  examined  by  femnle  inspectore." 

130.  In  the  inspection  of  vesaela  for  plague,  special  attention 
must  be  directed  to  the  diBCovery  of  ca&es  of  a  mild  tjiie  or  of  the 
pnevimonic  form  of  llie  digease.  Suspected  or  doubtful  casea  s^hould  be 
subjected  to  bacteriologieai  examination  before  the  veseel  is  releaeed. 

131.  On  all  phigi.ie-infected  veeeeU,  any  of  the  personnel  of  BUch 
vessels  who,  in  (lie  opinion  of  the  quarantine  oiTiccr.  are  infecteil  or 
have  been  exposed  to  infection^  aliall  be  bathed  and  body  clothing  and 
hand  baggage  disinfected^. 

132.  Nothing  shall  he  thrown  overboard  from  the  veaael.  not  even 
deck  eweepingg.  Such  material  shall  be  burned  in  the  fumacea  of  a 
steamer,  or  in  a  place  specially  designated,  but  not  in  the  galley. 

133.  Special  precantiona  muat  be  taken  againct  rats,  mice,  anta, 
flies,  fleas,  and  other  animals,  on  account  of  the  danger  of  the  infec- 
tion of  the  di&eafe  being  spread  through  their  agency. 

134-  Aa  soon  us  practicable,  there  shall  be  a  preliminary  disin- 
fection with  sulphur  rlioxide  for  the  purpose  of  killing  rata  and  ver- 
min, before  further  disinfecting  proc$«»e«  arr*  appliwl  to  the  vewet 
and  her  cargo,     The  killing  of  any  escaping  rat?  phall  be  provided 


■The  lexamination  herein  nrorM*d  bel*R  Hn  cxcfwdlnRlT  tlplU-nte  m*tt«-, 
the  KTeatest  possible  eare  i*  to  be  UMrd  hy  the  tjUKrinline  officer  to  avoid  anr 
groiindH  for  complaint  of  indecent  tupO^utt,  mad  mar*  particulArlf  witn 
re^rd  to  females. 
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BhaU  not  be  allowed  entry  until  after  five  days  have  elapsed  since  last 
presumable  exposure  to  infection,  and  their  baggage  disinfected. 

143.  During  the  quarantine  season  persons  not  positively  identi- 
fied as  immune  to  yellow  fever,  coming  from  places  where  yellow  fever 
prevails,  will  not  be  permitted  to  enter  until  they  have  been  away 
from  said  localities  five  full  days. 

144.  Persons  coming  from  localities  where  small-pox  is  prevail' 
ing  shall  not  be  allowed  entry  without  vaccination,  unless  they  are 
protected  by  a  previous  attack  of  the  disease  or  a  recent  successful 
vaccination.  The  baggage  of  persons  from  such  localities  shall  be 
disinfected. 

145.  Persons  coming  from  localities  where  typhus  fever  prevails 
in  epidemic  form  shall  not  be  allowed  entry  until  twelve  days  have 
elapsed  since  their  last  possible  exposure  to  inlection  and  the  disin- 
fection of  their  baggage. 

146.  Persons  coming  from  localities  where  plague  is  prevailing 
shall  not  be  allowed  entry  until  seven  days  have  elapsed  since  their 
last  possible  exposure  to  infection  and  the  disinfection  of  their  bag- 
gage. 

147.  No  common  carrier  which  is  infected,  or  suspected  of  being 
infected,  shall  be  allowed  to  enter  the  United  States  until  after  such 
measures  have  been  taken  as  will  render  it  safe. 

148.  Articles  of  merchandise,  personal  effects,  etc.,  which  are 
presumably  infected,  shall  not  be  allowed  entry  into  the  United  States 
until  after  disinfection. 

149.  Rags  gathered  and  baled  in  Canada,  accompanied  by  affi- 
davits that  the  ports  or  places  where  collected  or  handled  were  free 
from  quarantinable  disease  for  thirty  days  prior  to  shipment,  may  be 
admitted  to  entry ;  but  rags  from  foreign  ports  shipped  through  Can- 
ada shall  not  be  admitted  to  entry  unless  they  are  accompanied  by  a 
certificate  of  a  United  States  consul  or  medical  officer  of  the  United 
States  that  they  have  been  disinfected,  or  until  after  they  have  been 
unbaled  and  disinfected  at  the  port  of  arrival. 

150.  Where  not  otherwise  specifically  stated,  the  rules  and  regu- 
lations for  maritime  quarantine  shall  be  app'ied  nt  stations  on  the 
Canadian  and  Mexican  frontiers;  and  the  methods  of  disinfection 
shall  be  tho?e  prescribed  in  thcFe  regulations 

f^pecinl  Jieijiilnlions  Relating  to  Naval  Ve.sseh. 

151.  Vessels  of  the  V.  S.  Navy  may  be  granted  the  hereinafter 
stated  exemptions  from  quarantine  regulations,  but  are  subject  to 
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quarantine  inspection  upon  arrival  at  a  port  of  tlie  Uiiit«?d  States. 
153.  The  eertiticfltes  of  tbe  medical  oliicers  of  the  U.  S.  Navy  as 
to  the  sunitar}'  hislnry  and  cmtditiou  of  the  vedsel  and  its  personnel 
niny  be  accepted  for  naval  veesein  hy  the  i]uarantine  officer  boarding 
tlie  vesael  in  lieu  of  an  actual  inspection. 

153.  Veeseis  of  the  U.  S.  Navy  having  entered  the  harbors  o/ 
infected  ports,  but  liaviog  held  no  conimunicalion  which  ie  liable  to 
convey  infection,  may  be  escmpted  from  the  disiafcction  and  deten- 
tion imposed  on  merchant  veasela  fom  such  ports. 

ItiKpection  of  8taie  and  Local  Quarantine, 

154.  In  the  performance  of  the  duttea  imposed  upon  him  by  the 
act  fnf  February  15,  1893,  the  Surgeon-General  of  the  I'nblic  HealtJi 
find  Marine-Hospital  Service  shall,  from  time  to  time,  personally  or 
thrnugh  a  duly  (.letniled  i">f!icer  of  the  Public  Ilenlth  and  Marine- 
Hospital  Service,  inispeet  the  maritime  qiiaraiitines  of  the  United 
.States,  Slate  and  local,  hs  well  as  national,  for  the  purpose  of  jiscer- 
taining  whether  the  quarantine  regulations  prescribed  by  the  Secre- 
tary of  the  Treasury  have  been  or  are  being  complied  witli.  The 
Surgeon-General,  or  the  officer  detailed  by  him  as  inspector,  shall,  at 
hie  discretion,  visit  any  incoming  vesBcl  or  any  vessel  d^-tained  in 
quarantine,  and  all  portions  of  the  quarantine  esfablipliment,  for  the 
above-named  purpose,  and  with  a  view  to  certifying,  if  need  he.  that 
the  regulations  have  been  or  are  being  enforced. 

155.  The  Surgeon-General  of  the  Public  Health  and  Marine- 
Hospital  Service  is  aHthorized,  when  in  hif  discretion  such  action  is 
neccBBary  in  the  interest  of  the  public  health,  to  remanrl,  by  direction 
of  the  Secretary  of  the  Treasurj-,  any  vessel  to  the  nearest  national, 
State,  oT  local  quarantine  station  p^o^^ded  with  proper  facilities  for 
handling  infected  veeseK 


DiSINFECTAJJTg    AfTHOBlZED   BT   THESE   BeOULATIONS   AXn    THK 

Pbopeh  Methods  op  (}ener.\tino  akd  Usixo  Saue. 

Physical  Phmfeciants, 

1S6.  Burning.     Of  unquestioned  efficiency,  but  seldom  required. 

IR^.  Boiling.  Very  efficient  and  of  wide  range  of  applicability. 
The  articles  must  he  wholly  immersed  for  not  less  than  thirty  min- 
utcB  in  water  actually  boiling  (100"  C-).  The  addition  of  1  jk^t  cent. 
of  carbonate  of  socla  renders  the  process  applicable  to  polished  steel, 
cutting  in^trumente.  or  tools. 
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158.  Steam: — 

(a)  Flowiug  sleam  (not  under  pressure).  Flowing  steam  (not 
under  prcssurt?)  wlicii  applied  under  gujtahic  eonUitious  is  an  efficient 
disinfecting  agent.  The  exposure  must  be  cimtinued  thirty  minutes 
ailar  the  temperature  has  readied  100*  C. 

{b)  Steflfei  under  pressure  witliout  vacuum.  Steam  under  prea- 
Bure  will  sterilize?,  provided  that  tlie  process  ie  lontinued  twt-nty  min- 
utes after  the  pressure  reaches  IJ  pounds  per  ftc[uftre  incli.  The  air 
must  be  expelled  from  the  nppafHtus  at  the  beginning  ii>r  the  proeuM. 
If  impracticable  to  lobtftiu  the  di.'5i}iiiated  pressure,  a  longer  exposure 
will  aecomplish  the  paniti  result. 

(c)  Steam  under  pressure  with  vacuum.  Steam  in  Q  Bpcclal 
apparatus  with  vacuum  attachme:it  is  the  best  method  of  applying 
steam  under  pressure,  the  objeel  iif  the  vacuum  apparatus  being  to 
expel  tlie  air  and  to  promote  the  penetration  of  the  steam.  The 
proceas  is  to  be  continued  for  twenlv  minutes  after  the  presaure 
reaches  10  pounds  to  the  square  inch. 


I 
I 

■      prtJL'(.'HS    I 


Gaseous  JJisinfectanis. 


159.  Sulphur  6ioside-  Sulphur  dioxide  is  eflicient,  but  requirea 
the  presence  of  moisture.  It  is  only  8  aurface  disinfectant,  and  is 
lacking  in  penetratinja;  properties.  An  atmosphere  containing  4,5 
per  cent,  can  be  obtained  by  burning  5  ponnde  of  sulphur  per  1000 
cubic  feet  of  space.  This  amount  would  require  the  evaporation  or 
voliitilizntion  of  ahmit  1  pint  of  water.  Under  these  eonditiooa  tlie 
lime  of  exposure  should  be  not  less  than  twenty-four  hours  for  bac- 
terial infections.  A  shorter  time  will  suffice  for  fumigation  necrasary 
to  kill  most|uitne8  and  other  vermin. 

160.  The  BulphuT  may  be  burned  in  shallow  iron  pnts  (Dutch 
ovena)  containing  not  more  than  30  pounds  of  sulphur  for  each  pot, 
and  the  potft  should  stand  in  vessels  of  water.  The  enlphur  pots 
Bhould  be  elevated  from  the  bottom  of  the  compartment  to  be  disin- 
fected in  order  to  obtaiH  the  mnxiTinini  pf^sBihle  pi>rccntiipe  of  com- 
liuetion  of  sulphur.  The  eulphur  sboiiM  be  in  a  utate  of  fine  division, 
and  ignition  is  best  accomplished  by  aU-ohn] ;  epeciai  care  to  be  taken 
with  this  method  to  prevent  damajre  to  cjir^o  of  vessel  by  fire;  or 
the  sulphur  may  be  burned  in  a  special  furnace,  the  sulphur  dioxide 
being  distributed  by  a  power  fan.  This  method  is  peculiarly  appli- 
cable to  cargo  vt'f^sels. 

161.  Liquefied  sulphur  dioxide  may  be  used  for  disinfection  in 
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pliice  of  milphur  <.!iu.\i(k'  gi.'ni.rutL'd  iia  abuvc,  it  b>L'iDg  hnmc  in  miDil 
I  hat  tliia  pnxTSB  will  rL'i|uiro  3  poundH  ot  llie  lifjiieficil  gas  for  each 
]ii(HJiid  jif  iiiilplmi'  ii3  indicated  in  tlio  abuvL'  pnragpafilis. 

1(J2.  Sul[>hlll-  dioxkiti  ■&  cspuciullj  Eijiplicublu  la  tlie  holds  of 
vi'Bsela,  tvr  lu  fnuyht  rai^  ant3  a]>!irt(iit'nts  that  riiny  hv  lightly  closed 
mid  wliirli  do  not  contain  objects  injured  Sy  (lie  pas,  f*iilpKur  dioxide 
bUatlies  fal'rics  vr  iiiatcrial  dyt'd  with  vegcliib!u  or  aiiiiinu  dres.  If 
destroys  linen  or  cotton  goods  ljy  rotting  (lie  (ilwr  ttirough  tlie  agency 
of  the  acids  formed.  It  injiirea  most  metals.  It  is  promptly  d'Mtruc- 
tive  to  all  forms  of  animal  life.  Tliia  propedy  reiidei-s  it  a  valuable 
ageat  for  the  extermination  of  rats,  iuflols,  and  other  Terrain. 

Formaldehyde  Gas. 

1G3,  FormaWelivcle  gas  is  ^fffettive  if  applied  hy  one  of  the 
methods  given  below,  Forin;ild<?l]yde  gus  has  the  advantage  as  .i 
disinfectant  that  it  does  not  injure  fabrics  or  most  c&lors.  U  is  not 
poisonoua  to  the  higher  fonns  of  animal  life.  It  fojls  to  kill  vtnnrii 
such  BB  rats,  mice,  roacheSj  bedbuga,  etc.  The  method  is  not  appli- 
cable to  tJie  holds  of  large  veseels.  Formaldehyde  ia  applicable  tt> 
the  disinfection  of  roomB,  clothing,  and  fabrics,  hnt  should  not  be 
depended  upon  for  bedding,  upholstered  furniture,  and  llje  like,  when 
deep  penetration  is  required.' 

Ifi-t,  Stany  farmnhkhyde  solutions  do  not  contain  Ad  per  rent, 
of  formaldehyde,  and  all  are  apt  to  deteriorate  with  time.  It  is  thtTc- 
fore  necoasary  to  use  a,  quantity  in  excesa  of  the  anmtmt  prcsoriliol 
in  those  regulationa,  ud]<.*S9  the  solution  has  been  recently  analyzed. 

1G3,  The  following  mt'thods  of  evolving  the  gaa  may  he  uacdl:-^ 

(a)  Aiitoclove  under  pressure,  3  to  X2  hours'  exposure. 

(fc)  Lamp  or  generator,  6  to  18  hours'  exposure, 

(c)  Spraying.  1?  to  34  hours'  ejipoeure. 

(d)  Fonnaldeiiyde  and  dry  heat  in  partial  vacuum,  1  lioiir'* 
exfiosurc. 

16fi.  The  niininium  number  of  hours'  exposure  as  given  above 
applies  to  empty  rooms  of  tight  construction  containing  srauoth,  hard 
gurfaces;  the  niaxinuini  nundior  nf  hours'  espoBure  applying  in  all 
cases  to  textiles  nnd  other  articles  of  a  similar  kind  requiring  more 
or  less  penetration. 

Ifi7.  Autoclave  under  pressure,     'riii.i  method  lins  cnnBiderable 


•It   MhnuM  tw  nnteil  Hint   foniiiildflndr  dwiiiffilLon  i«  nrnrr  <'ineient  In 
warm,  muiat  or  alill  weather  tliim  in  colJ,  ilrj*  nf  winJy  wcuther. 
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penetrating  power  when  applied  as  detailed  below.  Koonis  or  apart- 
ments need  no  special  preparation  beyond  the  ordinary  closing  of 
doors  and  windows.  Pasting,  caulking,  or  chinking  of  ordinary  cracks 
and  crevices  is  not  necesfary.  The  doors  of  lockora  and  closets  and 
the  drawers  of  bureaus  should  be  opened.  In  this  apparatus  use  for- 
malin (40  per  cent),  with  the  addition  of  a  neutral  salt,  such  as 
calcium  chloride  (iO  per  cent).  The  giis  must  be  evolved  under  a 
pressure  not  less  than  45  pounds.  After  the  gas  is  tieparatcd  from  its 
watery  solution  the  pressure  may  be  allowed  to  fall  and  steam  pro- 
jected into  the  compartment  to  supply  the  necessary  moisture.  Use 
not  less  than  10  ounces  of  formalin  per  1000  cubic  feet,  and  keep  the 
room  closed  for  three  to  twelve  hours  after  the  completion  of  the 
process.  For  large  rooms  the  gas  must  be  introduced  at  several 
points  as  far  apart  as  possible.  It  is  applicable  to  Ihc  disinfection 
of  clothing  and  fabrics  suspended  loosely  in  such  a  manner  that  every 
article  is  freely  accessible  to  the  gas  from  all  directions. 

168.  Iiamp  or  generator.  This  method  requires  an  apparatus 
producing  formaldehyde  by  s  partial  oxidation  of  wood  alcohol,  and 
in  using  it  the  room  or  apartment  should  be  rendered  tight  as  prac- 
ticable. Oxidize  24  ounces  of  wood  alcohol  per  1000  cubic  feet,  and 
keep  the  room  closed  for  six  to  eighteen  hours,  in  accordance  with 

■  the  provisions  of  paragraph  165.  This  method  leaves  little  or  no  oilor. 
When  applied  to  clothing  and  textiles,  the  articles  should  bo  sus- 
pended in  a  tight  room  and  so  disposed  as  to  permit  free  access  of  the 
gas.  (See  also  Par.  166.)  The  wood  alcohol  should  W  of  {).%  per 
cent,  strength,  and  should  not  contain  more  than  5  per  cent,  of  aei»- 
tone. 

169.  Spraying.  The  fonnalin  (40  per  cent.)  whouhl  he  sprnyw! 
on  sheets  suspended  in  the  room  in  such  a  nuuiuer  llmt  the  solution 
remains  in  small  drops  on  the  sheet.  Spray  not  h'fs  thiin  10  ouncea 
of  formalin  (40  per  cent.)  for  each  1000  cuUir  fivl.  Twd  in  Ihia 
way  a  sheet  will  hold  about  5  oimces  without  di-i))ping  or  (he  dropa 
running  together.  The  room  numt  he  very  liglilly  wahnl  in  disin- 
fecting with  this  process,  and  kept  rhwcd  not  U-mh  Hihu  twelve  hours. 
The  method  is  limited  to  rixum*  or  apnrtuu-ntH  md  evrtHilinfr  2000 
cubic  feet.  The  formalin  may  nlwi  bo  dprayotl  iipitn  the  wnlli*.  floors, 
and  objects  in  the  rooms. 

170.  Formaldehyde  will)  dry  hetit  in  ]»irlii)l  viiruiim.  Tliia 
method  has  superior  ponolnitinH  |>"tt«'iri  iiinl  in  (^ptvinlly  applicable 
to  clothing  and  baggage.  Tin-  ri-i|iiiiYiiicnU  i>f  tlii-*  method  are  (1) 
dry  heat  of  60"  C.  sustainoil   fur  uiio  hour;    (•,*)   n  vneiiuin  of  16 
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mdu'Bj  {3)  formaldehyde  evolved  from  a  tntxture  of  formalin  with 
a  neiitrnl  salt,  in  an  autnclave  under  pivasure,  ui^ing  not  le?a  ihan 
30  ounces  of  fnrmalin  (40  per  tent.)  for  lOOO  cnUic  feet;  and  (4)  a 
total  expoaure,  under  tliosc  eotiibincd  conditinns,  of  one  hour. 

171.  The  fitfltod  times  of  exposure  to  eulphur  dioxide  and  for- 
Tnftldehvde  oi'e  s.ullifietit  tu  dt'stloy  baciiTLal  infection  due  to  Tion- 
spore-bearing  orgfinj^ms,  providing  ti'it  tlie  infection  is  present  on 
the  surface.  If  Ibe  room  is  of  pet'iiliar  eoostruclion.  so  as  to  impede 
llie  diffusion  of  the  gaa,  or  if  the  worn  is  a  dirty  one,  or  if  on  account 
o(  anj'  other  conditiou  rendering  tlie  gerniieJdal  aelion  of  the  gas 
more  diflicult,  the  time  of  exposure  shoutd  be  proportionately  iu- 
creased,  or  eupplanted  by  other  melhods. 

Chemical  Solutions. 

172.  Bichloride  of  mercury.  Bichloride  of  mercury  is  a  disin- 
fertant  of  undoubted  potency  and  wide  range  of  applieabiHty.  It 
cannot  be  depended  u|inn  to  penetrate  BubstauceB  fn  the  presence  of 
nlbuininoug  matter.  H  should  be  used  in  atjlutions  of  1  tn  lOClfl,  The 
Folnbility  of  hichloride  of  mercnry  may  be  increased  by  using  9«* 
water  for  solution,  or  by  adding  2  parts  per  1000  of  Bodiura  or  ammo- 
nium ■chloride  to  the  water  employed. 

173.  Carbolic  acid.  Carbolic  acid  in  the  ptrength  of  5  per  eent 
(see  par.  .51)  may  be  subBtituted  for  the  bichlnride  of  mercury,  and 
shoufd  he  employed  in  the  disinfection  of  the  cabins  and  living  aport- 
iiicnts  of  ships  (o  obviate  injurious  action  on  polished  motals,  bright 
^lork,  etc. 

174.  Fonnnlin.  Fonnalin  containing  40  per  cent,  of  formalde- 
hyde may  be  used  in  a  U-per  cent.  Eolution  as  a  sulietitute  for  bichlo- 
ride of  mercury  or  carbolic  acid,  and  is  ureful  for  the  disinfection  of 
Burfaccs.  dejecta,  fabrics,  and  a  great  variety  of  objecte,  owing  to  its 
non-injurious  character. 


Application  of  DiaiNFBCTANra  in  QrAriANTiNE  Work. 

175.  Hold  of  iron  vessel,  empty,  shall  be  diainfected  by  either: — 
(fl)    Sulphur   dio.\ide  generated   by    b»niing  sulphur   5   pounds 

per  1000  cubic  feet  of  air  apace,  or  liberated  from  10  pounds  of  liquid 
Hulpliur  diojiide,  snlficient  moisture  being  present  in  btJth  ca.=nB:  time 
of  exposure,  twenty-four  hours.     (See  par.  159.) 

(fi)  WaRliinp  with  a  solution  of  bichloride  of  mopcury.  I  :lf>00. 

176.  HoldiS  of  wooden  veaaele,  empty,  shall  he  di-sitifccted  hv: — 
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(a)   Sulphur  dioxide  in  the  manner  prescribed  above,  followed  by 
(&)  Washing  with  a  eolation  of  bichloride  of  mercury. 

177.  Id  the  case  of  all  vessels,  both  iron  and  wooden,  when 
treated  for  yellow  fever  or  plague  infection,  the  first  process  shall  be 
a  preliminary  fumigation  by  sulphur  dioxide  in  the  manner  pre- 
viously stated  in  paragraph  159-160,  in  order  to  insure  the  destruc- 
tion of  mosquitoes,  rats,  and  other  vermin. 

178.  Holds  of  cargo  vessels,  when  cargo  cannot  be  removed,  shall 
be  disinfected  in  so  far  as  possible  by  sulphur  dioxide  not  less  than  4 
per  cent,  per  volume  strength,  and  where  possible  this  should  be  gai- 
erated  from  a  furnace  to  minimize  danger  of  fire  in  cargo. 

179.  Living  apartments,  cabins,  and  forecastles  of  vessels  shall 
be  disinfected  by  one  or  more  of  the  following  methods : — 

(a)  Sulphur  dioxide,  the  destructive  action  of  the  gag  on  prop- 
erty being  borne  in  mind. 

(5)   Formaldehyde  gas. 

(c)  Washing  with  solution  of  bichloride  of  mercury,  1:1000  or 
5-per-cent.  solution  of  formalin,  or  5-per-cent.  solution  of  carbolic 
acid,  preference  being  given  to  carbolic  acid  for  application  to  pol- 
ished woods,  bright  metals,  and  other  objects, injured  by  metallic  salts. 

The  forecastle,  steerage,  and  other  living  apartments  in  bad  sani- 
tary condition  must  be  disinfected  by  method  (a)  followed  by  method 
(c). 

180.  Mattresses,  pillows,  and  heavy  fabrics  are  to  be  ditinfected 
by:- 

(a)  Boiling. 

(b)  Flowing  steam;  i.e.,  steam  not  under  pressure. 

(c)  Steam  under  pressure. 

(d)  Steam  in  a  special  apparatus  with  vacuum  attachment. 

181.  Clothing,  fabrics,  textiles,  curtaino,  hnugingf",  ptc  may  be 
treated  by  either  of  the  above  methods  from  (i)  to  (d)  inclusive,  as 
circumstances  may  demand,  or  by  formaldehyde  jran  or  nulphur  dioxide 
where  the  article  is  of  a  character  which  will  not  he  dnmngod  by  sul- 
phur dioxide. 

182.  Articles  injured  by  uli'iun,  mn'h  nn  h'tillnT.  fun».  nkinn,  rubber, 
trunks,  valises,  hats  anil  (-ii|iii,  hiuiiiil  Itiuik*,  nilkn,  iiml  lino  woolens 
should  not  be  disinft-c-tt'd  by  uti'iilil,  Htich  ni'ltpl<>i>  Hhould  be  disin- 
fected by  formaldehyde  fnn  tir  liv  Biiv  nf  itii'  rtKimltt  allowed  in  these 
regulationg  which  may  be  iip|ilti<nli)i>  ih^rwhii  Thomi  which  will  be 
injured  by  wetting  should  l»«  tUBiiifdittid  bv  fl  ntut'oim  njp'nt. 

183.  Clothing,  textihii.  inid  litiyartfrt'.  t'l«'«n  hiiiI  iti  nood  condition, 
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tint  sus]jecled  of  infection,  i-an  be  eUiciently  and  least  inj'urwusJy  d\6^ 
infected  by  forma Idfliyde  gus,  generated  by  one  of  the  methods  pre- 
scribed in  paragraph  Ifi'i — (a),  (i),  or(rf). 

18-1.  Textiles  which  are  soik'd  with  the  discharge  uf  Llie  Kick  or 
presumably  are  deeply  infectedj  must  be  di&iul'ccted  by: — 

(u)   Buiiing. 

(ft)   Steam. 

(c)  IramerBion  in  one  of  the  germicidal  eolutiona, 

185.  Cooking  and  eating  uton^tils  are  fllways  to  be  disinfected  by 
immersion  in  boiling  water  or  by  steam. 

It  is  the  intention  of  the  act  of  February  15,  18*13,  under  wbicb 
these  regiilatioDB  were  framed,  to  have  them  act  imiformiy  and  with- 
out diecriniination  against  any  plate,  and  at  the  same  time  to  nol 
interfere  with  the  opcratiou  of  auy  additional  regulations  imposed  by 
State  or  local  authority. 

MANAGEMENT  OF  A  QUARANTINE  STATION. 

Inapection.— Upon  the  arrival  of  a  veesel  ot  n  i:|uarantine  station, 
during  the  active  quarantine  seastin,  she  phouhl  be  baarded  without 
delay,  and  the  folhiwing  genera!  I'outine  followed,  with  HUch  modi- 
ficationa  as  may  be  demanded  by  the  local  conditions  or  dictatpd  by 
the  p\perience  of  the  quarantine  officer.  In  the  event  of  the  nrrival 
of  several  veasplji  at  the  same  time,  they  should,  as  a  rule,  be  boarded 
as  nearly  as  poBsihIo  in  the  order  of  their  arrival,  the  rule  of  "firat 
come,  first  aencd"  being  obsen-ed ;  though  it  may  be  remarked  that. 
in  the  event  of  the  arrival,  at  nearly  the  same  tiine^  of  a  veesel  carry- 
ing paasengers  and  one  carrying  cargo  only,  there  will  usually  be  little 
opposition  on  the  part  of  sfiip-masters  if  the  passenger-ship  is  in- 
E.pectfd  first.  ArrivtHl  on  board,  it  is  well  lo  demand  tlie  immediate 
attendance  of  the  master,  not  only  from  the  fact  that  all  information 
nuiet  be  eonght  from  liim,  hut  to  impress  all  concenied  with  the  fact 
thnt  the  nnthority  of  the  hoarding-olTicer  i&j  for  the  lime,  absolute. 
The  maafer  should  then  be  required  to  produce  for  inepeetion  his  hills 
of  health,  the  ship's  manifest,  and  the  crew-  and  paspcnger-liifit?,  if  the 
ship  carrj'  pnsscngcre.  Those  ehnuld  be  enrefully  scrutinized,  the 
number  of  crew  and  passengers  being  noted  or  borne  in  mind,  and 
note  being  made  of  any  articles  of  cargo  that  come  within  the  pro- 
scription of  the  regiilfttions.  All  epecJal  cnnsidar  certificates  bearing 
on  doubtful  articles  of  cargo  liad  better  be  looked  into  at  this  time- 
A  cnreful  inupection  of  the  phip  should  oniw  fiillow,  pflrttculnr  atten- 
tion being  paid   to  tlie  condition   of  the  living-apartmeut»  of  tlie 
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officers  and  crew,  as  lliuJr  CHnilitiou  of  cleacUness  or  th«  reverse  some- 
timee  forms  an  important  index  to  the  cleaaliricse  of  the  M'hole  Bliip. 
The  hatclies  should  be  removed,  and  siioh  portiona  of  the  cargo  as 
come  dir&ctly  imder  thera  be  subjected  to  BC'nitiny.  If  the  vessel  is 
in  ballast,  the  iudd  should  be  entered,  explored,  and  mental  note  made 
of  tlie  condition  of  tlie  ship's  inner  planking  or  skin,  whether  drj*  and 
sound  or  rotten  and  damp.  If  possihic',  a  limber  plank  sliould  be 
lifted,  and  the  condition  of  the  bilges  noted.  In  the  comparatively 
innceessihle  places  fore  and  aft  there  wi!l  likely  be  found  deposits  of 
traah  and  filth,  and  the  fhain-lockors  should  be  carefully  examined 
to  eee  whether  the  cables  have  been  properly  washed  prior  to  stowing. 
The  inspection  of  the  ship  proper  completed,  the  inspection  of  per- 
EODS  ahoidd  be  entered  into. 

Every  person  borne  upon  the  ship's  papers  as  passenger  or  mem- 
ber of  the  crew  should  be  personally  seen  by  the  boarding-officer  or 
bis  assistant,  and  no  excuse  wliatever  Ghould  be  taken  for  an  abaenee 
from  this  muster.  In  vcsbpIb  suspected  of  the  infection  of  plague  or 
yellow  fever,  the  temperature  of  passengers  and  erew  should  be  taken 
to  assist  in  the  detection  of  case?  of  these  di^easM  in  the  early  stages, 
and  to  tliis  end  every  quarantine  station  should  be  supplied  with  a 
liberal  number  of  good  clinical  thermometers.  Take  notbing  for 
granted,  and  rompel  the  master  to  explain  any  discrepancies  between 
the  lists  and  the  actual  number  presentinj;  theniscK-es  for  examina- 
tion. The  decision  must  now  be  readied  whether  the  vessel  goes  frw 
under  the  reijulfltiona  or  is  to  be  detained  in  fjujirantine.  Tf  tlu; 
former,  t!ie  certificate  of  inspection  is  filled  out,  and  the  master 
notified  that  he  is  at  liberty  to  proceed.  If  the  latter,  the  vessel  is 
directed  to  a  Euitablc  anchorage,  and  the  yt'linw  quarantine  flag  is 
hoiBted  at  the  foremast-head.  Quarantine  procedures  proper  now 
begin,  and  much  depends  on  the  nature  of  the  disease  quarantined 
against;  the  nature  and  condition  of  the  ship,  whether  light,  in  bal- 
last, or  loaded.  If  tliere  are  passengers  on  board,  Uiese  are  landed, 
bathed,  and  assigned  to  quarters  in  the  barracks.  The  veeael  is  laid 
alongside  of  the  wharf  and  tlie  disinfecting  processes  prescribed  by 
the  regulations  entered  upon. 


I 


TREATMENT  OF  YELLOW-FEVER  VESSELS. 

A  vessel  infected  with  yellow  fever  ia  one  whiieh  bos  on  board 
Actual  eases  of  the  disease,  or  which  contains  mosquitoes  of  the  genuB 
Btegomy^a  fasriata  which  have  had  opportunities  of  biting  persons 
infected  with  yellow  fever,  either  at  the  port  of  departnre  or  upon 


bin 


TKXT-ltOUK  UF  HVtilENK- 


the  voyage.  If  there  are  Siegomyia  fasdata  on  board  a  ship  nnd  a 
case  liaa  occurred  on  board  within  tUree  or  four  days,  these  mosquitoes 
Diust  be  regarded  as  infected,  unless  the  utmost  care  has  been  taken 
to  screen  the  patients  from  tlieir  attacks.  If  the  ship  is  from  a 
yellow-fever  port,  that  is  to  aay,  where  yellow  fever  actually  prevail?, 
and  preBeats  t^iigumy'm  fnsrioln  <m  bimrd,  thuse  Stt.'goniyiLi?  are  pr^ 
sumably  infected,  ami  if  as  iiiucli  as  twelve  days  huve  elapsed  on  ihe 
voyage,  are  capable  of  conveying  yellow  fever  to  non-irnraunes.  The 
trealniout  of  yullow  fi'ver  veesuls,  Iherofore.  is  limited  to  efforts 
directed  to  kill  inosquitT>cfi  in  the  living  ajiiirtmcnts  ond  in  the  holds 
of  the  vessel  and  to  preventing  their  lireeding  in  places  favorable  to 
their  develnpini'iit.  Variona  means  can  be  adopted  to  this  end.  The 
burning  of  sulphur^two  pounds  per  1000  cubic  feet,  time  of  ex- 
pnaure  twelve  hours — is  efficacious.  If  it  is  appreiiended  that  the 
sulphur  funics  will  he  injcrimis  or  prejudicial  to  clothing,  hang- 
ingB^  bright  work,  polished  metal,  etc,  pyrethrum  powder  may 
be  substituted  for  the  sulphur,  burning  one  pound  per  1000  ciibio 
foot,  the  time  of  exposure  to  he  about  Ihree  Iioiiru.  Pyrethmm  pow- 
der is  not  an  insectigide;  it  Biiiiply  stupefies  the  insects.,  and  at  the 
expiration  of  this  time  the  room  or  apartment  eliould  be  cantioueEy 
opened  and  the  Ktupefied  moequitnes  swept  up  and  humed.  The  use 
of  pyrcttnum,  thereforef  would  generally  be  limited  to  the  living 
apartments  ajid  L'speeially  to  the  culiina  of  ehips;  sulphur  in  safer. 
more  efficacioos*,  and  easier  of  application  ic  the  forecastles  and  holds. 
Should  (here  be  patients  eiek  with  yellow  fever  upon  the  vi's^4 
on  the  arrival  a1  quarantine,  these  should  be  at  onre  removed  to  the 
infectious  hospital  if  their  ifondition  permits  it,  and  tlie  remainder 
of  the  crew  and  pnsseBgers  should  be  inspected  twice  daily  until  the 
time  of  danger,  tlint  is  to  say,  the  period  of  the  incubation  of  the 
disease,  five  or  six  days,  has  elapsed.  In  the  care  and  treatment  ofi 
these  pflflsengers  detained  in  quarantine  on  account  of  yellow  fev^r, 
care  should  be  taken  to  immcdiatL-Iy  imolate  every  febrile  case  and  lo 
thoroughly  protect  it  by  mosquito  netting  or  wire  gauze  from  the 
accesa  of  mosquitoes  until  a  positive  diagnosie  is  arrived  at.  If  there 
are  no  mopqiiitoe?.  or  care  is  taken  lo  prevent  the  infection  of  moa- 
qnitoes^  there  will  he  no  spread  of  the  disease.  The  ballast  and  cargo 
of  vessels  from  yellow-fever  ports  are  only  dangeroup  in  so  far  as 
they  may  harbor  infected  mosijuitoefi.  Tiio  matter  can  be  summetl  up 
in  the  dictum:  "A  vessel  or  a  houee  infected  with  yellow  fever  is  a 
vessel  or  house  which  contains  within  its  walls  infected  mosquitoea 
of  the  genus  Stegomyia  fasciaia"    (Eeed.) 
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TREATMENT  OF  PLAGUE  VESSELS. 

In  vessels  depnrtmg  (mna  a  port  wliere  pltigue  prevaiU^  preeau- 
tic^QS  tigsinst  plague  should  be  commeticed  ut  the  pfirt  of  dopai'turc. 
This  disease  has  of  lule  jeare  iiuen  robbed  of  much  of  its  traHitional 
terror,  owing  to  the  fact  that  its  cause,  its  nature,  and  the  ruethods 
of  handling  it  in  epideraie  form  have  become  belter  iindL-rstood.  In 
the  ordinary  or  bubonic  type  of  the  disease,  there  in  little  dtingpr  to 
be  apprehended  from  the  patient  himself.  Id  the  cases  pneumonic 
in  type  from  their  inceptinii,  or  becoming  pneumonic  as  a  eerondary 
infection,  the  patient  ia  dangerous,  aa  the  sputum  containfi  the  organ- 
ism of  the  disense. 

The  spread  of  pkgue  eeems  to  be  generally  effected  by  means 
of  rats  or  mice,  though  inBccts,  such  as  fleas,  bedbugs,  ants,  etc.,  may 
also  play  a  part,  not  by  directly  conveying  tlie  plague  microorganiaro, 
but  their  bites,  irritatc'd  by  scrfltching,  affording  an  avenue  of  entrance 
for  Ihe  plague  haoillus,  whioli  may  be  carried  on  the  bodies  or  feet 
of  the  insects*  or  }>ussibitf  conveyed  in  their  dejecta. 

A  most  essential  precaution  in  a  port  infected  with  plague  la  to 
prevent  the  access  of  rats,  mice,  and  other  vermin  on  board  ship.  This 
IB  beet  accompiiehed  by  not  allowing  the  ship  to  approach  the  dock; 
but  if  this  is  necessary  for  the  purpose  of  loading,  the  &hip  should  be 
breasted  off  6ve  or  six  feet  from  the  walls  of  the  dock,  and  the  linea 
andl  cliains  leading  ashore  ehould  be  protected  by  rat-guards  or  cones 
surrounding  the  lines,  their  large  open  ends  directed  toward  tho 
shore.  If  these  are  impractirnble,  or  not  to  be  obtained,  the  lines 
or  chains  Bhiiuld  he  freshly  tarred,  and,  as  the  rat  is  more  prone  to 
move  by  night  than  hy  day,  the  gang-wa\'B  or  planks  connecticg  the 
ship  and  the  shore  should  be  removed  before  sunset. 

A  case  of  plague  developing  on  tho  voyage  should  he  isolated,  and 
any  articles  which  may  be  soiled  or  infwted  hy  the  patient  should  he 
difltpfected  or,  in  the  absence  of  means  for  accomplishing  this,  should 
be  deetroyed. 

Careful  obacrvfttiona  should  be  made  upon  voyages  from  plague- 
infected  ports  to  aficertain  any  marked  sicknees  or  iucrensed  mor- 
tality among  the  rats  whirh  almost  always  are  found  on  shipboard. 
SKporience  baa  shown  that  an  outbreak  of  plague  in  man  ia  almost 
Invariably  preceded  bj'  an  increased  mortality  among  rats  and  mice. 

Arriving  at  a  quarantine  station,  veeselB  infected  with  plague, 
or  Bospeetcd  of  such  infection,  Fhonld  lie  anchored  at  a  Buflieient  dis- 
tance from  the  ahore  or  from  other  vessels  to  prevent  the  escape  of 
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Bolutions  Bhonld  then  follow.  The  vater  supply  of  a  res^l  plays  no 
role  in  the  diggemination  of  plague. 

If  the  Teasel  arriving  with  plague  on  board  has  a  large  number 
of  passengers,  these  passengers  should  be  removed,  segregated  into 
small  groups,  and  held  uoder  obsen'ation  for  the  period  of  the  incu- 
bation of  the  disease,  which  is  now  considered  as  about  seven  da}'S. 
Those  who  have  been  especially  exposed  to  the  infection  shouKI  be 
segregated  by  themselves,  and  should  form  the  subject  of  careful 
observation  one  onnore  times  during  the  day.  Any  persons  in  these 
groufffi  presenting  suspicious  sjTnptonis  of  illness  should  be  removed 
to  the  observation  hospital ;  and  if  these  cases  should  declare  them- 
selves to  be  plague  of  either  the  bubonic  or  pneumonic  type,  they 
should  be  at  once  removed  from  the  suspect  to  the  infectious  hospital. 

The  Intematiooal  Sanitary  Conference  of  Paris,  1903,  recom- 
mended that  all  vessels  engaging  in  passenger  travel  should  be  pro- 
vided with  a  sufficient  quantity  of  anti-pest  serum  for  the  treatment 
of  actual  cases  of  plague  aud  for  the  immunization  of  those  exposed 
to  its  infection.  This  snggestion  is  well  worthy  of  serious  consid- 
eration, as  the  serum  is  an  almost  certain  prophylactic  and  affords 
the  only  successful  method  known  of  treating  actual  cases  of  the 
malady. 

TREATMENT  OF  CHOLERA  VESSELS. 

In  the  event  of  the  arrival  of  a  ship  actually  infected  with 
Asiatic  cholera,  or  suspected  of  such  infection,  a  much  more  difficult 
problem  confronts  the  quarantine  officer,  for  the  conditions  differ 
widely  from  those  obtaining  in  the  case  of  the  yellow-fevor  ship.  In 
a  majority  of  oases  the  cholera  sliip  carries  a  targe  number  of  passen- 
gers, a  great  majority  of  whom  belong  to  the  immigrant  class,  and  the 
difficulty  of  handling  these  is  largely  increased  by  the  carelessness  of 
their  personal  habits,  their  ignorance  and  disregard  of  the  first  laws 
of  personal  hygiene,  and  the  diBcomfort.  crowding,  nnd  bad  sanitary 
condition  of  their  quarters  on  board  ship.  Here  many  sources  of 
danger  must  be  looked  into,  and  it  is  almost  certain  that  a  disregard 
of  any  one  of  them  will  be  followed  by  a  terrible  retribution  in  the 
shape  of  new  outbreaks  of  the  disease. 

The  first  thing  to  be  done  in  the  treatment  of  a  cholera-infected 
ship  is  to  remove  her  human  freight,  and  this  should  be  done  as  rap- 
idly as  is  consistent  with  safety.  The  occupants  of  the  compartment 
of  the  ship  in  which  cholera  has  appeared  should  receive  our  first  and 
most  careful  attention.    They  must  be  landed  at  once,  bathed  with 
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sunimed  up  by  saying  that  the  relative  difference  on  ehipboard  should 
be  preserved  on  shore  during  the  detention  in  quarantine, 

SPECIAL  MEASURES  AGAINST  CHOLERA. 

Other  features  of  quarantine  administration  are  well  espresaed 
in  the  following  extract  from  the  editorial  pages  of  tlie  Diiladelphia 
Medimi  Nftvs  of  Odober  15,  1887,  showing  the  mcaBures  necessary 
to  txtin^ish  an  incipient  epidemic  of  cholera  and  to  prevent  its 
spread.     Such  measurpB  are  m  follow: — • 

'*(«)  Speedy  recognition  and  iBolatinn  of  the  nick;  their  proper 
treatniient ;  absolute  and  rapid  destruction  nf  the  infeftious  agent  of 
the  diaease,  not  only  in  the  dejecta  and  vomit,  but  aleo  in  clothing, 
bedding,  and  in  or  upon  whatever  else  it  finds  a  resting-place. 

"(b)  The  convalescents,  should  remain  is^jlated  from  the  healthy 
as  long  as  their  stools  possibly  contain  any  of  the  infecting  agent; 
before  mingling  again  with  the  well  they  should  be  immersed  in  a 
diainfecting  batli,  and  nflerward  be  clothed  from  the  skin  outward 
with  perfectly-clean  restmente,  which  cannot  poMibly  contain  any  of 
the  infectious  material. 

"(c)  The  dead  sliould  be  well  wrapped  in  cloth  thoroughly  eatu- 
rated  in  a  eolution  of  corrosive  sublimate  (1  to  500),  and,  without 
delay,  cortege,  or  len^'thy  ceremonial,  buried  near  the  place  of  death  in 
a  deep  grave,  remote  as  possible  Trom  water  which  niay„  under  any 
circumBtauceB,  be  used  for  drinking,  washing,  culinary,  or  otbt^r  domes- 
tie  purpoaes.  (Cremation,  of  course,  iB  by  far  the  safeat  way  of  dift- 
postng  of  cholera  cadavers,) 

"(d)  Those  handling  the  sick  or  the  dead  ehoiild  be  careful  to 
disinfect  tbcir  hands  and  soiled  clothing  at  once,  and  especially  before 
touching  articles  of  food,  drinking,  or  culinary  veascla. 

"(e)  Tn  (he  case  of  maritime  quarantine,  the  well  should  he 
disembflrkc'd  and  placed  under  observation  in  qnnrtera  apacious  enough 
to  avoid  crowding,  and  ao  well  appointed  and  furnished  that  none  will 
suffer  real  hardships, 

"(f)  Once  having  reached  the  station,  those  under  observation 
should  be  peparated  in  groups  of  not  more  than  twelve  to  twenty-four, 
and  the  various  groups  should,  under  no  pretext,  intermingle.  The 
quarters  for  each  group  should  afford  stationary  lavatories  and  water- 
cloeete  in  perfect  working  condition,  adequiite  to  the  needs  of  the  in- 
dividualB  constituting  the  group,  and  supplied  with  proper  means  of 
diRinftrtimn.  There  ahniild  he  a  bed  raised  above  the  floor,  proper 
coverings,  and  a  chair  for  each  member  of  the  group,  each  person 
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including  the  floors,  should  be  washed  with  a  strong  disinfectant 
twice  daily,  and  oftener  when  necessary.  Evacuations  from  tlie  bowels 
should  be  pa^^sed  into  a  strong  disinfectant;  the  Iiopper  of  the  clo'set 
should  be  then  flushed  and  finally  drenched  with  a  quantity  of  the 
same  disinfectant. 

"(n)  For  the  proper  attention  to  the  sick,  there  should  be  two 
or  more  competent  and  experienced  physicians,  assisted  by  a  sufficient 
corps  of  intelligent  and  efficient  nurses,  with  hours  of  duty  so  arranged 
that  a  physician,  with  a  sufficient  number  of  nurses,  shall  be  in  con- 
stant attendance  in  the  wards  of  the  hospital. 

"(o)  For  the  prompt  recognition  and  separation  of  new  cases, 
their  temporary  medical  attention,  the  proper  treatment  of  discovered 
cases  of  diarrhcea  or  cholerine  and  of  other  maladies,  and  the  imme- 
diate correction  of  every  insanitary  practice  or  condition  by  constant, 
vigilant,  and  intelligent  supervision,  there  should  be  at  least  two  or 
more  competent  and  experienced  physicians,  with  hours  of  service  so 
arranged  that  a  physician  ia  on  duty  night  and  day  among  those  under 
observation ;  and  he  should  have,  subject  to  his  orders  at  any  and 
every  moment,  a  sufficient  and  efficient  corps  of  nurses  and  laborers 
to  carry  out  properly  and  promptly  his  directions. 

"(p)  In  order  to  prevent  the  intermingling  of  the  various  groups, 
to  enforce  obedience  and  order,  and  to  make  it  absolutely  impossible 
for  the  quarantined  and  their  pereonal  effects  to  have  any  communi- 
cation with  the  exterior,  a  well-organized  and  sufficiently  large  police 
corps  should  patrol  the  borders  of  the  stations  and  the  buildings  day 
and  night. 

"(q)  Any  group  among  whom  there  have  developed  no  new  casco 
of  cholera  or  of  choleraic  diarrhoea,  during  the  preceding  eight  or  ten 
days,  may  be  regarded  as  harmless,  and  allowed  to  leave  tpiarantinc 
after  each  one  is  finally  immersed  in  a  disinfecting  bath  and  re- 
clothed  with  clean  garments  from  the  skin  outward,  the  garments 
removed  being  destroyed  or  thoroughly  disinfected  and  clennwd,  as 
already  indicated. 

"As  yet  no  reference  has  been  made  to  the  crew,  shi]),  and  cargo. 
What  has  been  said  of  the  treatment  of  thiwe  under  observation  ap- 
plies to  every  one  of  the  ship's  inhnbitHnts.  The  observation,  isola- 
tion, and  cleansing  of  the  crew  and  their  etTerts  could  Hflfely  be  per- 
formed aboard  ^■hip  if  neciiwary.  The  »thip  Hluuild  be  thoroughly 
cleansed  and  disinfected,  ptirtiiiilar  atttmtion  being  given  to  the  quar- 
ters of  the  emigrants  and  civw," 

The  following  genenil  regulations  wore  |muuulgated  for  the  gov- 
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work  to  be  then  done  by  the  force  of  employeeg.  The  clothing  of 
detained  suspects  should  be  kept  in  separate  building  after  disinfec- 
tion, and  re-issued  as  required  for  change. 

9.  Cleanliness  and  disinfection  of  quarters  and  person  to  be 
enjoined  and  enforced  daily.  Disinfectants  to  be  used  where  there 
is  any  possibility  of  infection. 

10.  At  the  expiration  of  five  days,  if  no  case  of  cholera  or 
choleraic  diarrhoea  has  developed  in  a  given  group  segregated  as  above, 
those  composing  the  group  may  be  discharged,  after  a  final  disinfec- 
tion of  person  and  clothing. 

11.  All  water-closets,  urinals,  privies,  or  troughs  should  be  pro- 
vided with  latrines  similar  to  those  of  tlie  cholera  camp,  and  means 
should  be  provided  for  their  thorough  disinfection  before  their  con- 
tents are  discharged  into  pits  of  unslacked  lime. 

12.  Food  issued  shall  be  simple,  thoroughly  cooked,  and  served 
at  stated  hours.    No  fruit  permitted. 

Hospital  Camp. 

1.  Day  sick  calls  at  8  a.m.  and  4  p.u. ;  oftener,  if  necessary. 

Night  call,  18  p.m.,  by  night  physician;  oftener,  if  circumstances 
require. 

3.  There  shall  be  one  nurse  for  every  hospital  tent,  who  shall 
be  on  duty  in  six-hour  watches. 

Night  nurses  according  to  circumstances.  Female  nurses  for 
cases  occurring  in  that  sex. 

Nurses  should  be  instructed  in  the  necessity  of  personal  hygiene 
and  the  sources  of  infection. 

3.  Vomited  matter  and  stools  to  be  received  into  earthen  vessels, 
and  at  once  disinfected  with  3-per-cent  solution  of  carbolic  acid  or 
1  to  500  HgClj  combined  with  2  parts  of  HCl  to  each  part  of  HgCl, ; 
then  thrown  into  a  pit  of  unslacked  lime,  or  discharged  into  the  sea. 

4.  All  soiled  linen  or  clothing  that  cannot  be  disinfected  to  be 
immediately  destroyed  by  burning. 

5.  When  death  occurs,  body  to  be  immediately  buried,  swathed 
in  sheets  saturated  with  1  to  500  HgCI,.  Place  of  interment  to  be 
selected  to  avoid  contamination  of  water-supply. 

6.  No  persons  having  pergonal  contact  with  the  sick  or  dead  shall 
leave  the  hospital  camp  without  practicing  disinfection,  as  specified 
above. 
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THE  NATIONAL  QUARANTINE  SERVICE. 

The  protection  of  the  United  States  in  the  exclusion  of  quaran- 
tinable  diseases  is  provided  for  at  the  forty  national  maritime  inspec- 
tion and  disinfection  stations  located  in  the  waterway's  and  ports  of 
entry  upon  the  Atlantic,  Gulf  and  Pacific  coasts.  The  principal  sta- 
tions are  as  foUows : — 

Perth  Amboy,  N.  J.;  Delaware  Breakwater  Quarantine  Station, 
Lewes,  Del. ;  Reedy  Island  Quarantine  Station,  Delaware  lliver ;  Cape 
Charles  Quarantine  Station,  Fisherman's  Island,  Va. ;  South  Atlantic 
Quarantine  Station,  Blackbeard  Island,  Sapelo  Sound,  Georgia; 
Brunswick  Quarantine  Station,  Brunswick,  Ga. ;  Key  West  Quar- 
antine Station,  Tortugas  Islands,  Fla. ;  Gulf  Quarantine  Station, 
Ship  Island,  Miss.;  San  Diego  Quarantine  Station,  San  Diego,  Cali- 
fomia;  San  Francisco  Quarantine  Station,  Angel  Island,  San  Fran- 
cisco Bay,  California ;  and  Port  Townsend  Quarantine  Station,  Port 
Townaend,  Washington;  Southport,  N.  C;  Savannah,  Ga.;  Fcr- 
nandina,  Jacksonville,  Miami,  Key  West,  Punta-Gorda,  Cedar  Keys, 
Apalachicola,  and  Pensacola,  Fla.,  and  Astoria,  Oregon. 

DESCRIPTION  OF  THE  NATIONAL  QUARANTINE  STATIONS 
ON  DELAWARE  BAY  AND  RIVER. 

It  may  prove  of  interest  to  briefly  describe  a  national  quaran- 
tine station,  and  no  better  example  can  be  found  than  the  stations 
at  Delaware  Breakwater  and  at  Reedy  Island,  Delaware  River.  These 
stations,  while  in  a  measure  separate  and  distinct,  are  intended  to 
work  jn  connection  with  each  other  and  to  afford  complete  protec- 
tion against  the  importation  of  contagious  and  infectious  disease 
through  the  medium  of  the  commerce  which  seeks  the  port  of  Phila- 
delphia and  the  ports  of  entry  on  Delaware  Bay,  and  situated  in  the 
States  of  Delaware,  New  Jersey,  and  Pennsylvania.  At  the  station 
at  Delaware  Breakwater,  which  is  situated  at  the  mouth  of  Delaware 
Bay  and  immetliatcly  upon  the  point  formed  by  Cape  Henlopen,  is 
the  reservation,  forty  acres  in  extent,  and  surrounded  by  a  substantial 
picket-fence  ten  feet  in  height.  Within  this  enclosure  is  located  the 
quarantine  plant  proper,  consisting  of  commodious  hospitals  for  con- 
tagious and  non-contagious  diseases,  and  barracks  for  the  accommo- 
dation of  one  thousand  suspects,  fitted  with  bunks  and  provided  with 
bedding  and  a  full  supply  of  clothing  for  both  males  and  females. 
In  connection  with  these  barracks  are  a  large  kitchen,  fully  equipped 
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with  steam  cooking-apparatus  of  Uie  luost  improved  description  and 
a  commodious  ]ii<?&&-lial].  There  lias  been  also  provided  a  building 
containing  a  boiler  for  operating  the  pumps,  a  Imtli -house,  and  laun- 
dry, which  latter  is  equipped  with  appliaacea  for  waehlug  nil  srtilwl 
clothing  and  for  subjecting  them  to  the  boiling  process.  In  this 
Lutlding  there  ia  alan  located  n  steam  disinfecting  ehumbcr  of  the 
riicst  niudem  and  impntved  type,  and  adjoinfng  thia  building  ia  a 
hath-hotiae  fitted  with  twenty  shower-  and  two  ttib'baths,  all  pro- 
vided with  hot  and  cold  wiiter.  An  arteaian  well  has  been  sunk, 
capab'e  of  supplying  twenty  thousand  gallons  of  water  fwr  day,  and 
this  water  id  raised  by  Q  powerful  pump  to  elevated  tanks,  and  from 
these  distributed  to  the  barracks,  kltcliene,  hoepitals,  laundry,  and 
iinth-lKKise. 

Ijatrinea  are  provided  and  furnished  with  iron  containers  hold- 
ing a  strong:  diciinfectiiig  RolutinUj  and  provision  is  made  for  empty- 
ing these  containera  into  a  Bciver,  which,  in  turn,  emptiea  into  a  sewer 
common  to  the  bath-house  and  laundry,  which  discharges  into  the  sea. 
The  diin^cr  of  soil  contamination  by  alvine  dipt-hargca  ia  rc^luctvl  to 
a  miiiiniuni,  and  the  water-supply  likewise  protected,  Outiiide  of  the 
fence  fa  a  large  brick  house,  which  furniahefl  executive  and  admin- 
iatrative  offices  and  quarters  for  the  medical  officers  on  duty  at  the 
station.  In  front  of  the  executive  building  Ih  a  lofty  tlag-staff,  which 
affords  the  meanB  for  communicating  by  signalB  with  vesae's  in  quar- 
antine find  arriving  in  the  offing. 

Within  a  few  hundred  yards  of  the  reaervation  ia  a  long  iron 
pier,  which  affords  ample  facilities  for  the  landing  of  passengers, 

Sitiiatod  fifty-live  miles  above  the  Breakwater,  and  forty-five 
miles  from  Ptuladdplna,  is  tlie  Reedy  Island  Quarantine  Stntioo,  on 
and  near  the  igland  of  that  name.  Upon  the  island  it»Q\(  are  silu- 
aled  the  resiidence  of  tije  medical  officer,  tjuarters  for  employees,  and 
a  cottage  hoejiitjil.  A  boat-hnuee  ia  connected  with  the  island  hy  a 
gangway.  The  ijuarantine  plant  proper  is  located  on  a  pitr  situated 
on  the  eflge  of  the  channel,  and  in  thirty  feet  of  water.  The  pier  is 
two  hundred  feet  in  length,  and  pn-ecnts  a  frontage  of  nearly  four 
hundred  feet,  owing  to  the  placing  of  an  ice-break  above  and  below  the 
jiicr.  This  affords  room  for  the  accomniodati'm  of  the  largest  ve&sels. 
and  upon  the  wharf  is  situated  the  dii*infe(?ting  plfint.  consieting  of 
two  aleam  chambers;-  a  putphur-furnaee.  fun  and  engine  for  driving 
the  same;  tanks  for  disinfecting  solutions  and  n  pump  and  hose  fnr 
their  distribution;  a  fire-pump,  and  tanks  for  the  storage  of  water 
for  Cre  and  steaming  purposes. 
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There  are  only  sniall  liarraika  at  lliis.  station,  it  being  tlie  plan 
thflt  tlie  vesat'l  elmll  receive  quarantine  treatment  at  tliis  point,  and 
that  the  passvugerg  ^hall  undergo  tWir  cli^ltfution  in  th«  barraclcs  at 
the  Bfeak water  station, 

AnotJier  national  station  ivtiich  deserves  special  Tiotice  from  its 
peculiarities  is  the  quarantine  vessel  Jamentown,  which  can  be  con- 
eideivd  a  fluating  quaranline  etatiun.  The  Jamestown  was  turned 
over  to  the  U.  S.  ilariae-Hospital  Service  by  tlie  Navy  Department 
fw  quarantine  use.  She  is  one  of  the  old- fash iont'U  suiling'vessela  of 
the  navy,  is  very  strongly  and  solidly  constructed,  and  is  one  hundred 
and  sixty-eis  feet  li*tig,  thirty-six  feet  heamj  and  lias  h  displacement 
of  eight  hundred  and  eighty-eight  tons.  She  has  hcen  fitted  for  her 
present  use  by  being  housed  in.  and  there  have  l>een  placed  em  hoard 
a  steiim  disinfecting  chamber,  a  Bulphur- furnace,  tank  for  bichloride 
solution,  and  bath-rooms.  In  addition  to  these,  elie  has  Ijcen  fitted 
as  n  place  of  detention  fop  two  hundi-ed  and  fifty  to  three  hundred 
immigrants,  and  is  in  all  rct^pecta  a  complete  quarantine  station,  and 
capable  of  doing^  valuable  serviec  in  smooth  water. 

AIDS  TO  NATIONAL  QUARANTENB. 

la  aid  of  the  j^ational  quarantines,  ganitary  inspectors  are  ap- 
pointed by  the  Marioe-TIospital  Service  at  special  po'iatB  of  danger, 
either  in  the  iTniled  States  or  abroad,  Through  the  State  Depart- 
ment consular  notification  from  foreign  ports  h  received  regularly  by 
mail,  or.  in  emergency,  by  cabkj  and  the  information  thus  received, 
and  that  received  also  from  bnrae  porta,  is  communicated,  by  the 
Marine-Hospital  Bureau,  to  all  ipiarantine  authorities,  and  otliers,  by 
ineona  of  a  weekly  piiblicatioti  known  as  the  '^Public  ITealtb  Reporla." 

An  important  source  of  information  concerning  the  movements 
of  TCBsela  in  every  portion  of  the  world  is  the  "llaritinic  Regiater," 
pnblishcd  in  New  York.  The  Unilcd  States  Collectors  of  Customs 
are  efficient  aiila,  having,  hy  law,  the  power  of  search  and  detontion 
of  vessels,  and  having  exceptionnl  know]<-dge  of  the  aanitnry  coiieli- 
tion  of  the  shipping  at  their  resppctire  ports.  The  Hevenue-( Gutter 
Rervici?.  a  national  coast  patrol^  pivcs  fre(]ucnt  and  cfTtricnt  aid;  the 
Light-houae  E^tablislimcnt  and  Coast  Survey  render  valuflblft  nsaist- 
ance  in  locating  and  buoying  the  anchoni^tcc,  and  the  I/ifc-Saving 
Service,  with  its  conBlant  jiatrol  of  the  coant,  guards  against  Ihi'  entry 
of  a  vpgftel  at  an  utiuHual  p"irit,  Tlie  nmrf-uK'n  (ire  rdpiircd  to  ratce 
together  and  dcslrny  dunnnga  and  o(bpr  matcriftl  likely  to  be  infected 
thnt  have  been  thrown  ovcrhntird  and  wa«bfd  (inhorc  fnmi   infected 
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and  with  a  view  to  certifying,  if  need  be,  that  the  regulations  have 
been,  or  are  being,  enforced. — J.  G.  Carlisle,  Secretary. 

General  Instructions. 

A.  Your  inspectiona  will  include  all  ports  within  your  district 
where  vessels  are  allowed  to  enter  and  discharge  cargo,  and  ports 
which  may  be  used  as  ports  of  call. 

B.  A  separate  report  will  be  made  of  each  station  visited. 

C.  Visit  every  part  of  the  quarantine  establishment,  and  take 
necessary  precautions  to  prevent  the  conveyance  of  contagious  or  in- 
fectious disease  through  the  medium  of  your  own  person. 

D.  Visit  the  custom-house  for  the  purpose  of  ascertaining  whether 
the  regulations  with  regard  to  bills  of  health  and  quarantine  certifi- 
cates are  being  observed ;  also,  the  immigration  station  for  any  perti- 
nent information. 

E.  Iteports  of  a  statistical  character  and  descriptive  of  the  quar- 
antine, called  for  herein,  need  be  made  but  once  in  every  six  months, 
namely,  on  the  date  nearest  the  1st  of  January  and  the  date  nearest 
the  Ist  of  July ;  but  any  changes  that  have  been  made  since  the  last 
general  report  should  be  immediately  recorded. 

In  making  your  report  you  will  follow  the  special  instructions  in 
their  order,  referring  to  each  by  number. 

Special  Instructions. 

1.  Describe  the  quarantine  station,  location,  buildings,  anchor- 
ages, etc.  Give  limits  of  anchorage  for  non-infected  and  for  infected 
vessels;  facilities  for  inspection  of  vessels;  apparatus  for  disinfec- 
tion of  vessels  and  of  baggage;  facilities  for  removal  and  treatment 
of  the  sick,  and  for  the  removal  and  detention  of  suspects;  mail  and 
telegraph  facilities,  etc. 

2.  Give  personnel  of  the  station  or  port;  name  of  the  quarantine 
officer  or  officers;  post-office  address;  total  number  of  officers  and 
subordinates,  etc. 

3.  Transmit  copies  of  the  laws  under  which  the  local  quarantine 
is  maintained,  and  copies  of  the  quarantine  regulations ;  also  describe 
the  quarantine  customs  of  the  port  as  they  are  carried  out. 

Note. — There  are  flometimeB  slight,  but  ponsibly  important,  variations 
from  the  letter  of  the  local  refrilations  in  the  administration  of  quarantine. 
Also,  local  regulations  fieneraliy  allow  a  wide  latitude  to  the  quarantine 
officer,  and  how  this  latitude-  is  used — i.e.,  how  the  quarantine  officer  inter- 
prets the  spirit  of  the  regulations — is  very  important. 
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4,  State  what  qiiarautiiic  procpdures,  pithcr  under  prinleil  regu- 
latione  or  \»y  cugtoni,  bk  enfoiTcd  at  the  j)nrt,  in  addition  to  ihty 
rwiuiretiients  of  the  Treasury  Department, 

It  shijuld  nlso  be  stated  whotlicr  lln^rc  is  undue  or  unnpcesniiry 
detention  or  liisiufcetidn  of  vessels. 

5,  State  whether  tlie  inspeetlon  is  maintained  thfoughout  the 
Ycnr  nr  fur  vrhat  period,  ouil  what  frcnfmr-id  of  vessels  is  enforced 
Juring  the  entire  year. 

6,  Are  vpsada  from  other  United  States  porta  inspected? 

7,  Doscrilje  qimranthit?  procedures  in  t!ie  itispdclion  of  vesse](<. 
and,  if  inft.H.'ted,  tht  treatment.  Give  time  in  quarantint.'  (ti)  helwi'en 
arrival  and  coniiuencement  of  disinfection,  [b)  time  occ;ipied  by  dis- 
infection, and  (c)  time  after  completicm  of  dieinfectiun  of  ves&ela  until 
diechnrjje. 

Note. — Qiii<7k  or  bIow  liandling  of  a  veaset  \s  of  niOTe  importance  com- 
m^cifilly  t)ian  the  citieatUm  uf  itv^.  The  time  lo^t  ta  the  \eew\'a  hcaviciit 
I'xpcTiai?,  gfncrB.lly. 

8,  What  communication  is  held  with  veBsela  in  quarantine  (and,. 
before  quarantine,  liy  pihits.  etc.),  nnd  how  regulnted?  la  there  any 
intercommunication  nUowed  nmong  vessels  iu  quarantine? 

{).  State  what  will  be  done  witli  a  veseel  irifected  with  cholera ; 
second,  a  veBsel  infected  with  yellow  fever;  third,  a  vessel  infected 
with  j?niall-])ox  (said  vessels  carrying  or  nnt  carrying  iuiinigrnnts), 
and  what  conditions  are  regarded  ae  giving  evidence  of  the  vessel'a 
infeetion  in  each  cose. 

10.  State  whether  records  are  ki?pt,  at  the  station,  of  the  oa»ei 
of  disease  that  have  occurred  during  the  voj'fige,  on  atrival  and  during 
detention. 

11.  Transmit  schedule  of  quarantine  fees,  and  give  U'thur  fees  and 
expenses  neees&arily  and  usually  atteodEint  on  quarantine,  hs  tonnage, 
hallaat,  w-barfage  ehargen,  etc. 

12.  Make  a  statejiieiit  ehowing  the  niirabcr  of  vewels  arriving'  at 
the  port  during  the  preceding  calendar  year,  hy  niontha,  (a)  from 
foreign  ports;  (ii)  from  foreifrn  ports  in  ycllow-frver  latitudes  via 
domestic  porte;  (r)  from  domestic  ports,  tihctw,  also,  the  chametcr 
of  the  commerce  carried  on  by  the  port — i.e..  from  what  countrica 
chiefly  the  vcbscIb  come,  and  whellicr  in  cargo,  hullast,  nr  empty, 

\'A.  State  results  of  your  vieit  to  (a)  the  Custom-house;  (b)  the 
Immi^ation  Bureau. 

14.  State  whether,  in  your  npinttm,  the  <|nnrantine  facilities  lire 
feuflicient  to  care  for  the  shipping  t'ntt-rinp  the  port. 
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15.  Name  the  quanmtine  ri^gulations  of  l!ie  Treasury  Depart- 
ment which  are  not  prnpcrlj^'  enforL^eii,  aiicl  state  tspedfically  whetber 
tfie  reg^Iatinna  regarding  inspection  and  diBinfoction,  nnd  partkiiiflrly 
tlie  period  of  observation  after  d  lain  feet  ion,  of  vessels  are  observed. 

Hi.  llt'Dtion  any  facts  which,  in  vonr  opinion,  ehoukl  be  known 

to  the  Department,  bearing  diructlly  or  indirG<?tly  upon  the  querflntin.e 

Bervice,  and  make  such  recommend ntione  as  seem  proper. — Walteh 

Wyman,,  Burgeon-GeneeaL 

NoTTC. —  Report  to  be  writ. ten  on  legnl-oap  £]«[ier  (on  yne  side  only), 
BJ^ed,  and  ia^'luaed  in  this  blank  as  a  cover. 

INLAND  QUARANTrNE. 

Under  Inland  Quarantine  wEltbe  dencribed  The  Sanitary  Cordon, 
Camps  of  PrubalioDj  Railroad  Quarantine,  Dieinifection  Stations,  and 
Inspection  Service^ 


THE  SANITARY  CORDON. 

This  eonsiflts  of  a  line  of  guards,  military  or  eivil,  thrown  around 
a  district  or  locality,  either  to  protect  the  same  from  tlie  surrounding 
country  when  infected,  or  to  protect  the  surrounding  country  from 
tlie  infected  district  or  locality.  When  a  given  locality  ie  infected,  and 
the  adjacent  territory  i*  regarded  ae  suspicious,  it  may  be  necessary  to 
establish  a  double  cordon,  the  first  one  &nibrncing  the  whole  suspected 
territory  at  its  outer  edge,  the  second  investing  more  closely  the  well- 
defined  infected  locality.  After  the  expiration  of  a  aufhdent  time  to 
prove  that  the  area  between  the  cordons  is  not  infected,  or  haa  been 
cleared  of  iJifeetion,  the  first  cordon  may  be  removed.  Iloapitale  and 
canipa  of  probation  may  be  necessary  adjuncts  to  the  cordon.  The 
most  noted  example  of  the  Banitary  cordon  is  found  in  the  history 
of  the  plague-epidemic  in  Russia  in  ISTS.  A  colony  on  the  river 
Volga,  called  Wctljankaja,  with  &  population  of  1700  inliabitanta, 
became  infected  with  the  Oriental  plague,  which  estonded  to  the 
neighboring  villages.  A  military  cordon  wa*  made  to  erahrace  all 
(lie  infGctfd  district.  Tlit'  inbiibitanis  of  the  ftjcus  of  infection, 
Wetljanksja,  were  removed,  property  appraised  for  re-imhursement 
by  the  government,  and  the  vill^ige  burned,  .\n  additional  cordon 
was  thrown  oronnd  Zarizin,  a  neigiiboring  coniTnerci»l  city  of  impor- 
tance and  terminus  of  (he  Russian  railway  system.  The  wirdons  were 
maintained  Fineral  niunths,  and  the  plague  ivas  piomjwd  out.  (See 
Abstract  Sanitary  Reporta,  yo!.  i  [Bullelin'sj,  page  iK.)     The  sani- 


534 


TEXT-BOtlK  OF  HYGIENE. 


tary  cordon  is  the  customary   mcttiof]  of  prevealiog  the  sprptid   r>f 
epidemic  dispase  in  the  eastern  coimtries. 

In  the  United  States,  when  yellow  fever  prevailed  in  PeusacoUjj 
in  1882,  to  the  extent  of  2200  c^iB^s,  the  navy-yard  re&ervfttion,  whn^ 
boiitidary-litie  is  within  two  miles  of  tlie  tily  3imit,  and  with  a  popii- 
Ution  of  flbcmt  l-iOO,  was  suceesifully  guai-ded  by  means  of  a  cordon 
and  non-intercouree. 

The  fiilluwing  year.  1S83,  the  navy-yard  itself  waa  infected,  and 
a  conlon  was  thrown  around  it  to  protect  the  cily  of  Peosncola,  aud 
was  iiiaintain'fd  fur  a  iiurJod  of  sixty  days.  This  cordon  was  under 
the  nianagcinent  of  the  Surgeon-General  of  the  Marine- Hospital 
Service,  aid  having  heen  requested  of  the  national  government.  The 
Colleetor  of  CuetoniB  of  Pensftcola  was  made  the  agent  to  execute  the 
orders  of  the  Marine-Kospita!  Biireau,  and  to  the  President  of  the 
local  Board  of  Health  was  intrusted  the  immediate  command  of  the 
line  and  guards.  The  cordon  entirely  surrounded  the  land-boundarv 
of  the  Tiavnl  reeer^-ation.  Us  line  was  four  miles  in  leugtlt,  one 
mile  of  it  through  a  dense  thieket,  and  was  marked  by  blazed  trees  and 
flags.  Forty  men  were  employed  as  gunrda.  an  equal  number  being 
selecttHl  from  each  of  the' two  political  parties.  Two  caplnius  were 
appointed,  and  were  obliged  to  FUpervi&e  the  line  night  and  day. 

The  sentinel  posts  were  furnished  with  tents,  and  two  guards 
were  allotted  to  eaeli  post,  taking  alternate  watt'hes  of  four  hours 
each.  A  detention  or  probation  camp  wae  established  and  placeil  in 
charge  of  a  physieiau.  where  persons  wiehing  to  leave  the  reservation 
were  obliged  to  pass  a  probationary  period  of  twenty  days.  Xnt  more 
(ban  hair  a  dozen  peraona  were  received  in  this  camp.  The  govern- 
ment expended  aljout  $20.0f>n  in  these  restrirlive  measures,  which 
were  entirety  succeaeful.  "Sot  one  person  got  through  the  cordon  line. 
The  Bncceaa  was  due  largely  to  the  thorough  disei])line  maintained 
by  the  Collector  and  the  President  of  the  Board  of  Health, 

TelloW'fever  Cordon  in  Texai.^In  lfi82.  yel!ow  fever  prevail- 
ing fn  Jfexioo,  along  the  Bio  Grande,  and  in  BrownPTille,  Texas,  a 
sanitary  cordon  was  establiehcd  by  the  Surgeon-Oeneral  of  the  Mariiie- 
Hogpitd  Service,  on  request  of  the  Oovemor  of  the  State,  extending 
along  the  line  of  the  railroad  from  Corpus  Chriati,  on  the  Gulf  of 
Mexico,  inland  lo  Laredo,  on  tlip  Itio  Grande.  This  line  was  one 
hundred  and  eighty  milea  noiihcaet  of  Brownsville,  the  Irianirular 
territory  thus  hemmed  in  by  the  cordon  on  one  eide,  the  Rio  Grande 
on  another,  and  the  Gulf  on  the  third,  heinp  all  ?uBpected  lerritory. 
(Uthough  the  fever  prevailed  in  only  one  cornet  of  it — via, :  in  Brovos* 
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ville.  All  persoDB  were  detained  at  least  ten  days  at  the  cordon  before 
being  allowed  to  pass  northward — a  period  of  probation  to  insure  that 
no  one  having  the  disease  should  earn-  it  farther  north.  As  »>>n  as 
practicable  another  conlon  was  esiablijihcd  nim-h  nearer  to  Browns- 
ville, only  thirty  miles  fnmi  it.  the  line  esteoding  from  the  mouth 
of  the  Sol  Colorado,  on  the  Gulf  of  Mexico,  to  Santa  Maria,  on  the 
Rio  Grande.  After  a  time  sufficient  to  pmw  that  m>  mon.'  fever 
prevailed  between  the  two  cordons,  the  first  one  was  remove<l.  Within 
the  second  line,  where  the  fever  prevailed,  cliiefly  in  Un>wnsvilU\  a 
hospital  was  established  and  dispensarit^  o]x'ne4l  for  the  gratuitous 
treatment  of  all  applicants. 

Upon  the  Slexican  side  of  the  Hio  Grande  tlie  fever  continued 
to  spread  northwardly,  and,  in  order  to  oppose  it.  still  another  cordon 
had  to  be  established  on  the  American  side  of  the  river,  extending 
from  Santa  Maria  on  the  south  to  Laredo  on  the  north,  a  distance  of 
five  hundred  miles.  Three  hundred  guards,  well  mounted  (Texaii 
cow-boys),  were  employed  in  this  cortlon,  and,  while  the  disease  was 
being  stamped  out  in  Brownsville,  any  further  importation  from 
Mexico  was  thus  prevented.  In  Jlexico  the  fever  continued  to  spread 
until  the  authorities  finally  adopted  measures  similar  to  the  above. 

The  epidemic  of  yellow  fever  in  Brunswick,  Ga.,  in  1893,  gave 
rise  to  the  necessity  of  establishing  a  sanitary  cordon  to  protect  the 
surrounding  country  from  the  danger  incident  to  the  panic-engen- 
dered flight  of  the  inhabitants  of  that  town.  On  account  of  the 
peculiar  situation  of  Brunswick  the  difficulties  to  he  met  were  very 
great.  Not  only  were  numerous  roads  to  be  gviarded,  but  three  water- 
passages  from  the  city  into  the  surrounding  countn,'  had  also  to  be 
watched.  The  cordon,  therefore,  partook  of  the  nature  of  both  a  land 
and  water  patrol,  and  the  difficulties  were  successfully  overcome,  and 
no  well-authenticated  instances  of  escape  through  the  lines  were  estab- 
lished. 

Much  violent  language  has  been  used  concerning  the  hardships 
imposed  by  the  sanitary  cordon,  but  in  the  presence  of  an  epidemic 
the  authorities  who  are  responsible  need  to  pay  more  heed  to  the 
efficiency  of  the  cordon  than  to  individual  complaints.  It  should  be 
borne  in  mind  that  the  sanitar>-  cordon  is  not  intended  to  bottle  up 
all  the  people  who  are  caught  within  an  infected  district.  On  the 
contrary,  it  is  intended  as  a  means  of  exit  to  those  who  will  not  carry 
with  them  contngious  disease  to  the  people  bcyojid. 

The  cordon,  then,  imposes  simply  a  period  of  detention  corre- 
sponding to  the  incubative  period  of  the  prevailing  disease.     Ample 
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preparation  must  be  made  for  housing  and  feeding,  in  camps  or  otlicr 
quarters^  peraoria  awaiting  the  expiration  of  the  detention  period  ;  and 
hoapitala  must  be  provided  for  tire  treatment  of  thtise  who  dfveli'p 
6ieknt'63.  Providian  must  ulso  be  made  for  the  disinflation  of  sus- 
pected baggage. 

CAMPS  OF  PROBATION. 

Camps  of  probation  or  detention  should  be  Mtabliahed  witli  jill 

(he  precisinil  of  arrnDgement  and  vpgard  for  gitc,  wnt^r,  and  drainajn* 
that  jiertHin  to  a  jiiilitary  camp.  Every  effort  eh'uild  be  made  to  iiiaki! 
the  camp  as  comfortable  and  cheerful  as  possible,  and  to  tUis  latter 
end  aimiseinents  and  enttTtiiinmente  such  as  mj^ht  be  FUg;n'sted  by 
the  campers  themselvos  should  he  encouraged.  Every  necci^aity  in 
the  matter  of  food,  bedding,  and  the  ordintiry  comforts  of  life  should 
be  antieipoted,  to  prevent  any  just  cause  of  ciimplaint.  Such  a  nat- 
ural divifliun  of  the  inhabitanta  sliould  be  made  us  Rueuis  dc-^irable  at 
the  time,  thoae  of  equal  intelligenco  and  refinement  naturaMy  seeking 
each  other's  company.  The  greatest  concern  ia  to  prevent  the  camp 
itself  from  becaniing  infected.  To  this  end  no  baggage  sbotdd  be 
allowed  within  the  camp-bound arj"  without  previous  examination  or 
funi!i:ation,  to  eosure  its  fre&dom  from  mosijuitoee;  and  every  refujE;?^ 
ghould  be  examined  by  a  physician  before  being  admitted  to  the  camp, 
Xo  one  should  be  received  who  does  not  inttjud  to  proceed  to  an  un- 
infected locality  after  his  probnlion,  In  other  words,  a  camp  of 
probation  elunild  not  be  need  as  one  of  refuge. 

The  camp  muRt  be  surrounded  by  guards  to  prevcDt  egress  or 
ingreps,  excepting  through  the  established  portal.  Al  lea&t  twice  or 
three  times  in  the  twenty-four  hours  all  refugees  fihonld  be  inspected 
in  their  quarters,  and  any  case  of  aicknees  at  once  be  isolated  atid 
watched  and  aerecned  from  nioa<iuitoes  until  the  diapnoais  is  certain. 
If  the  case  ia  one  of  the  prevailing  diaease,  the  patient  must  he  re- 
moved immediately  to  the  hospital,  which  should  be  at  a  safe  distance, 
half  fl  mite  or  more,  from  the  ramp.  Before  leaving  the  camp,  cloth- 
ing should  be  fumigated  to  destroy  mosquitoeR,  and  he  should  be  given 
a  certificate  that  he  has  paa^d  the  required  period  of  probation.  A 
clear  distinction  must  be  made  between  campa  of  probation  and  camps 
of  refuge.  Camps  nt  refuge  ure  simply  residence  camps  ostal)lished  (o 
receive  the  population  of  an  iufected  community,  when  it  Iia-^  bwn 
determined  to  (depopulate  the  infected  district. 

Depopulation  of  a  house,  a  block,  a  district,  or  a  whole  city,  if 
poBsible,  the  peo])le  moving  into  camps,  la  now  recognized  as  a  valu- 
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able  itieaos  of  coDtrolling  sn  epidemir ;  and  tiiere  may  be  cither  camps 
of  probalion  or  eitnply  camps  of  refuge,  or  bolh,  according  to  the 
rwiuireuieats  of  tlic  situation.  Camps  of  refuge,  in  connectifin  wilh 
depopulfliion,  were  suggested  by  ibe  lale  Surgeon-General  Woodworlh, 
in  18T8,  and  the  nieasnro  was  practically  carried  out  at  Memphis,  ip 
1879,  by  the  establishmcDt  of  Camp  Mitchell.  "But  the  cstablish- 
lent  of  a  caujp  to  which  persona  from  infected  points  could  go,  be 
at  under  obsenation  a  sutficiepi  lenglh  of  time  to  demonstrate  they 
wpre  not  infecled,  have  tbeir  baggage  disiafpcted.  and  be  given  'free 
pr8tif|ue,'  is  apparently  a  new  de]>arture  in  iuland  quarantine." 

Camp  Perry,  Fla.— Such  was  Camp  Perry^  Florida,  deaerihied  by 
the  enrgeon  in  charge,  W.  H.  H.  Hutton,  in  the  5 larine- Hospital 
Service  Report  for  lttS9.  The  Btte  was  admirahly  chosen  by  Passcil 
.Wiftant  Siir^roon  John  Guiteras,  upon  a  bluff  on  ihe  south  side  of 
St.  Mary'e  River.  Uie  dividing  line  between  Florida  and  (leorgia,  about 
forty  miles  north  of  Jackeonville,  Fla.,  which  city  wtis  in  the  throca 
nf  a  yellow-fever  epidpmic.  The  camp  was  opened  August  3il,  li*i^!^. 
It  consisted,  in  its  completed  stage,  first,  of  oO  wooden  cottages  built 
elsewhere  and  trfineporlcd  on  ears.  Their  dimensiong  werf>  \'i  feet 
by  10,  and  ID  feet  in  height,  constrncted  of  plain  lurtiber^  witb  crat'kB 
battened,  and  windo'n'»  on  each  side  with  swinging  fihutter?.  Each 
hcJd  four  cots,  chairs,  find  toilet-stand,  while  unused  clothing  was 
ncHlly  arranged  on  Ihe  raftera  aboAC.  Besides  the  50  cottages  there 
were  a  quartermaster  and  guard-house,  commissary  building,  dining- 
room  and  kitclien.  and  Inuntlry,  built  of  rough  himber;  3  Duclkfr 
portable  hjirracks.  encli  IS  by  ^Jj  feet,  provided  with  1'3  beds  ench.  and 
350  tents,  need  principally  by  tlie  singh?  men,  the  employees  and 
guards,  and  the  colored  refugees.  So  far  as  lino\im,  this  is  the  first 
camp  of  the  kind  ever  established  ;  at  leiist,  in  Ihe  United  States.  The 
cottages  were  arranged  in  a  (Quadrangle  around  a  parade-ground  two 
acrefl  in  extent,  and  the  tents  wore  arranged  in  streets  and  allevR  in 
the  rear  of  the  eottnges.  The  acennmiodationn  were  sufficient  for 
600  people,  and  extra  tents  were  on  hand  bo  that,  if  required,  lOflO 
persona  could  hnvc  been  provided  for,  or  gonn  p^r  mnnth,  flUowing 
for  only  ten  days'  dwtection  of  each  pefBoO,  Two  hundred  bnspilal 
tents  will  accommodate  1200  people  comfortably,  according  to  Sur- 
ger>n  Hutton,  who  slates  that  the  small  A-tents  are  nnsuitpd  for 
women  nnd  children,  hut  will  ani?.wer  for  men  or  bnys.  \Viro-mattrj''(«3 
cots  pbnuld  he  provided.  The  Marine-Hospital  officer  at  Savjinnah, 
Qa..  was  the  purchasing  agent  for  the  camp,  and  promptly  forwarded 
all  Bubeietence  supplies  on  requisition  by  mail  or  telegrupK. 
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developed  or  carried  the  disease  elsewhere.  The  general  plan  of  the 
preventive  measures  adopted  during  this  epidemic  will  be  described 
under  Railroad  Quarantine. 

Detention  Camp,  Waynesville,  Ga. — The  epidemic  of  yellow  fever 
in  Brunswick,  Ga.,  in  1893,  caused  the  establishment  of  another  camp 
of  probation  near  Waynesville,  Ga.  Following  is  the  report  of  the 
medical  officer  in  command : — 

"Sib:  I  have  the  honor  to  present  the  following  report  of  the 
operations  of  the  detention  camp  near  Waynesville,  Ga. 

"The  camp  was  officially  opened  for  the  reception  of  refugees 
from  Brunswick,  Ga.,  on  the  18th  of  September,  1893,  and  closed  by 
the  order  of  Surgeon,  R.  D.  Hurray,  Marine-Hospital  Service,  per- 
mitting the  return  of  all  refugees  to  their  homra  in  Brunswick,  No- 
vember 30,  1893. 

"Four  hundred  and  thirty-one  persona  availed  themselves  of  the 
privileges  of  the  camp,  of  whom  about  two  hundred  and  twenty-five 
were  white  and  the  remainder  black  and  colored. 

"The  site  of  the  camp  was  selected  by  Surgeon  W.  H.  H.  Hutton, 
and  was  twenty-three  miles  west  of  Brunswick,  immediately  upon  and 
on  the  south  side  of  the  Brunswick  and  Western  Railway,  and  upon 
an  eminence  about  twenty-five  feet  above  the  level  of  the  eurrounding 
country,  which  is  generally  swampy,  and  within  a  mile  of  the  margin 
of  what  is  locally  known  as  the  Buffalo  Swamp.  As  is  usual  in  this 
section,  the  elevation  was  covered  with  a  dense  growth  of  yellow-pine, 
Bcrub-oak,  and  black-gum  trees.  The  soil  was  a  gray,  sandy  loam, 
overlying  a  stratum  of  yellow  clay,  and  the  natural  drainage  of  the 
site  in  all  directions  was  good. 

"On  my  arrival  I  found  that,  under  the  direction  of  Surgeon 
Hutton,  an  area  of  two  hundred  feet  had  been  cleared  of  trees  and 
undergrowth,  and  at  the  four  corners  of  this  square  rough  but  sub- 
stantial buildings  had  been  erected,  which  were  used,  respectively,  as 
kitchen,  white  and  colored  dining-rooms,  guard-room,  quartermaster's 
store-room,  executive  office,  telegraph  office,  and  commissary.  A  depot 
and  baggage-room  were  provided  at  the  railway.  Along  the  lines  con- 
necting these  buildings,  at  intervals  of  twelve  feet,  were  placed  wall- 
tents,  twelve  by  fourteen  feet,  wit^  flies,  and  subsequently  further 
rows  of  tents  were  pitched  behind  these  and  opening  on  streets  four- 
teen feet  wide.  All  tents  were  provided  with  substantial  floors  raised 
six  inches  above  the  ground,  and  the  following  equipment  was  pro- 
vided: For  each  inmate,  one  spring,  wire-bottomed  cot,  one  cotton 
mattress,  one  hair  pillow,  two  sheets,  one  pillow-case,  and,  for  each 
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tent,  two  tin  wasli-bowls,  two  tin  cups,  and  two  wooden  cHaira,  Re- 
markable iDgenuity  was  displayed  by  the  imiifltee  m  tJie  construction 
of  articles  of  furniture  from  pa u king-cases,  waste  lumber,  etc.  The 
tcnLB  proved  of  good  quality  in  service,  and  quite  conifortabiu  in  all 
woallicr.  It  IB  suggested,  howovcr,  that  any  future  teats  be  constructed 
with  a  wall  two  feet  liigher  nnrl  of  one  foot  greater  pitch.  A  liofiphal 
establish  men  t  of  two  buildinga  was  provided  at  a  dit^lanec  of  one-half 
mile  from  the  camp.  A  lofty  pine-tree  was  filted  with  a  topmast^  and 
Gerved  as  a  .staff  for  the  display  of  the  national  colors  from  sunrise 
to  sunset  each  day. 

"The  following  routhie  waa  observed,  the  cfllU  being  given  by  the 
bugle:— 

5.30  A.if Reveille  and  attendants'  breakfaat. 

Oin  A.M. Btenkfaat. 

H,m  A.M Sick  call. 

32.W1       If ..,,   Pitiuer. 

4.00  F.v Sick  call. 

5.00  p.it Slipper. 

Biinitet Retre&t  and  call   to  qiiJirteri. 

fl.flO  V.U Tattoo. 

B.IS  P.M Taps  (extinguish  lights). 

"I'he  meale  were  eubstnntial,  almndant,  and  as  varied  fis  pogsihle. 
In  all  cases  women  and  children  were  served  at  the  lirst  table,  and  the 
races  were  served  in  separatf  dining-rooms. 

''The  following  rules  were  announced,  and  seemed  to  work  well 
in  practice: — 

*'l.  At  reveille  all  inmates  will  rise  and  prepare  for  breakfast. 

^*2.  All  quarters  must  he  clean,  floors  awept,  and  beds  made  up 
before  first  5ick  call. 

"3.  Meala  will  he  served  in  tlie  dining-rooms  only,  and  nt  stated 
hours,  and  no  meals  shall  he  carried  from  the  dining-rooms  to  any 
(juarters,  except  npiin  the  written  order  of  the  medical  officer,  renewed 
from  day  to  day. 

"4.  At  sick  calls  all  inmates  will  repair  to  their  (Quarters,  and  be 
there  visited  and  inapecied  by  the  medical  oHicer,  who  will  preacribe 
or  advise  as  ]ie  may  deem  best. 

"5.  All  Buepictona  casee  nf  disease  will  he  isolated  at  aoce,  and 
until  such  time  as  the  nature  of  the  same  may  he  detenninfKl, 

"ti.  All  cases  of  infectiouB  disease  will  he  treateil  only  in  the  hoa- 
pitfll  provided  for  the  purpose. 

"7.  No  hapgage  fmm  infected  loealitiM  shall  he  brought  into 
camp  until  disinfected  by  f^ucU  proeeaa  u  may  be  directed^  and  antjr 
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Buch  wearing^-apparel  as  may  be  deemed  absolutely  necessary  will  be 
brought  iutfj  eanip  after  the  disinfecting  pnn-esa. 

"&.  All  wearing-apparel  sliall  be  a  eecond  time  disinfected  lH?foi'e 
discharge  from  canip. 

•'11.  Any  person  taken  ill  botwoon  two  sick  calls  ahall  st  once 
notify  the  nearest  guard,  who  will,  in  turn,  at  once  notify  the  medical 
officer. 

"10.  Guards  are  eujoitied  by  their  vigilance  to  prevent  tlie  com- 
mission of  any  Duisauce  near  8ny  quarteM;  should  such  nuisance  be 
diecoven^d,  the  iuiimles  of  the  nearest  quarttrs  will  he  requireil  to 
police  the  eame  under  the  aupervisioit  of  the  guard,  who  will  miike 
report  of  the  eame. 

"31.  Inmatee  will  confine  themselves  to  the  inner  lines  of  the 
camp  after  rctroat  (sunset)  call. 

"12.  While  iunocent  enjoyment  will  be  encouraged,  the  strictest 
propriety  of  cnntluct  will  de  denuindod  nnd  enforced. 

"The  discipline  of  the  camp  was,  in  the  main,  good  throug^hout. 
But  two  confinements  for  misbehavior  were  required  dnriog  the  entire 
duration  nf  the  camp. 

"All  baggflge  was  submitted  to  Bteam  disinfection  upon  arrival 
at  and  departure  from  camp.  The  apparatus  used  was  devised  by 
Surgeon  H.  R,  Carter,  Marine-Hos|ntal  Service,  and  was  constructed 
in  a  baggage-car,  the  steajn  being  supplied  liy  a  locomotive. 

"In  addition  to  other  duties,  nearly  sixteen  hundred  cars,  Iioxcb, 
and  flats  were  disinfected  for  the  B.  and  W,  Railway,  sulphur  fumi- 
gation being  used  for  the  boxes  ant!  drenching  with  acid  solution  of 
bichloride  of  mercury  (1  to  800)  for  tint  cars.  This  disinfection  of 
curs  enubled  the  Iraffle  into  Brunswick  to  be  carried  on  with  a  mini- 
mum of  delay  and  hardship. 

"Two  caacB  of  yellow  fever  occurred  among  the  inmfltea  of  the 
camp,  one  resntting  in  recovery,  one  in  death.  Both  cases  occurred 
in  the  persons  of  aailora  who  had  arrived  in  Brunswick  on  vessels 
trading  there,  and  both  would  seem  to  show  a  period  of  incubation 
of  at  least  five  days,  thus  justifying  our  detention  of  ten  days." 


THE  INFLUENCE  OF  THE  MOSQUITO  UPON  THE  MANAGEMENT 
OF  VELLOW  FEVER. 

Such  waB  formerly  the  routine  nf  the  management  of  detention 
and  prohatinn  camps.  With  the  advance  of  definite  knowledge  on 
the  subject  of  the  etiology  and  methods  of  conveying  yellow   fever, 
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will  always  mean  more  eases  of  the  disease.  Absolate  shielding  of 
cases  of  the  disease  from  the  attacks  of  mosquitoes,  and  the  destruc- 
tion of  the  hreediDg  places  of  such  mosquitoes,  will  result  in  a  dis- 
appearance of  the  epidemic.  In  fact,  were  all  febrile  cases  of  what- 
ever nature  protected  from  the  attacks  of  the  insects,  and  were  mos- 
qnitoes  not  allowed  to  propagate  by  careful  and  rigorous  attention  to 
the  accepted  methods  for  their  destruction,  there  need  be  no  spread 
of  the  disease;  but  a  failure  in  any  minute  particular  to  follow  out 
these  two  principles  would  render  any  efforts  for  the  suppression  of 
the  epidemic  largely  negatory. 

It  is  notoriously  a  matter  of  difSculty  to  recognize  cases  of  yellow 
fever  in  a  city  or  locality  where  the  disease  has  not  recently  pre- 
vailed in  epidemic  form,  and  therefore  too  much  stress  cannot  be  laid 
upon  the  necessity  of  screening  all  febrile  cases  until  a  positive  diag- 
nosis can  be  made.  This  applies  equally  to  the  conveyance  of  malarial 
fevers  by  mosquitoes  of  the  genus  Anopheles,  as  to  yellow  fever  by  the 
Stegomyia.  Not  only  is  the  mosquito  dangerous  to  the  public  health, 
but  the  malarial  or  yellow  fever  patient  is  prejudicial  to  the  Ano- 
pheles or  Stegomyia  by  infecting  it  prior  to  rendering  it  a  vehicle  for 
the  transmission  of  infection.  The  infection  of  yellow  fever  is  only 
contained  in  the  blood  of  the  yellow-fever  patient  during  the  first 
three  or  four  days  of  the  malady,  and  by  this  time  the  natnre  of  the 
illness  can  usually  be  determined. 

THE   CAMPAION  OF  PROPHYLAXIS  AQAINST  YELLOW  FEVER 
ON  THE  TEXAS-MEXICAN  BORDER,  1903-04. 

The  epidemic  of  1903  having  ended,  it  became  necessary,  in  view 
of  sanitary  and  climatic  conditions,  to  inaugurate  a  vigorous  cam- 
paign of  prophylaxis  along  the  Texas-Mexican  border  and  in  all 
places  in  Texas  where  the  disease  had  prevailed  during  1903,  to  guard 
against  a  recrudescence  of  the  fever  in  the  spring  of  1904. 

"A  sanitary  inspection  of  the  territory  situated  in  the  triangles 
between  San  Antonio,  Laredo,  Corpus  Christi,  and  Brownsville  was 
inaugurated  and  officers  detailed  to  investigate  the  conditions  along 
the  lines  of  railway  travel  to  detect  any  possible  recrudescence  of  the 
disease.  A  campaign  of  instruction,  showing  the  methods  of  drain- 
age, destruction  of  mosquitoes,  oiling  of  water-containers,  etc.,  and 
the  ecreaiing  of  all  yellow  fever  patients,  was  carried  out,  supple- 
mented with  aid  in  fumigation  of  premises,  etc.,  where  requested,  and 
no  doubt  the  generally  satisfactory  condition  of  affairs  at  this  time 
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tpectors  themselves  were  kept  informed  K?garding  all  infected  <Jr  sus- 
pGcted  localitk's^,  tind  ii  person  coming  from  such  locality  wob  cither 
made  to  return  to  it  or  given  tlie  option  of  going  to  tlie  camp  of  pro- 
batioDj  there  to  spend  the  ten  days'  period  of  probation  before  being 
allowed  to  enter  other  Statea. 

This  was  Camp  Perry,  previouBly  de&cribed,  located  38  miles 
south  of  the  Way  Croas  Station,  and  40  miles  north  of  Jacksonville, 
where  the  epidemic  prevailed  chiefly.  All  egresa  from  Jacksonville 
was,  perforce,  through  Camp  Perry  and  its  ten  daja'  probation. 

Thia  tamp  was  a  means  of  protecting  not  only  other  StatcB,  but 
the  uninfected  portinna  of  Florida  itself,  more  particularly  Southern 
Florida,  whoBe  he&lth  authoritiee  refused  to  admit  within  their  Mmita 
the  refugees  from  the  infected  districts  unless  they  bad  paased  the 
period  of  probation  at  Camp  Perry.  To  assist  in  this  protection  to 
Southern  Florida,  no  person  was  allowed  to  board  a  eoulb-bound 
train  between  Way  Cross,  on  tlie  north,  and  Orange  Park,  a  station 
20  miles  eouth  of  Jacksonville. 

Mora>ver,  through  soutb-bound  trains  were  boarded  at  Way  Crosa, 
and  all  paeaengers  eompelied  io  furnish  evidence  of  coming  from 
healthful  localities.  I'lie  evidence  consisted  of  certiflpates  from  local 
authoritieB.  baggage-checks,  or  railroad-ticketa  showing  they  wet^  pur- 
chased in  the  North,  and  in  some  instancea  letters  ahnwing  by  the 
superscription  and  stamps  where  the  person  had  been. 

No  tniin,  excepting  the  special  government  train,  was  allowed  to 
atop  at  Camp  Perry.  A  government  train  also  carried  those  who  had 
pasaed  the  period  of  probjitioo  from  Camp  Perry  to  a  point  3y^  miles 
distant,  Fo'ksttome,  where  tlicy  Were  transferred  to  a  regular  train 
Tunning  as  far  north  as  Way  Orosa,  Ga,,  where  another  transfer  had 
to  he  made  to  a  regular  porih-boucd  train.  No  Florida  paa^nger- 
car  was  allowed  to  go  north,  and  more  than  1000  baggage-  and  freigbt- 
cara  were  disinfected  by  government  officer^  before  being  allowed  to 
leave  the  State. 

Traui-inspeotioii  Service  during  the  Brunswick  Epidemic. — Dur- 
ing the  Brunswick  epidemic  the  following  regulations  for  the  inspec- 
tion of  trains  were  pffiniulgatcd  and  enforced:: — 

"Inspectors  will  allow  none  to  boord  a  train,  unless  with  a  cer- 
tificate, between  Way  Cross  and  Savannah. 

"If  certificate  can  be  examined  before  boardingi  without  deten- 
tion to  train,  jt  must  be  done,  end  those  which  are  unBatisfactory  will 
not  be  allowed  to  board. 

"After  boarding,  the  certificate  and  the  person  must  be  carefully 
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"Because,  therefore,  of  the  danger  which  attaches  to  the  trans- 
portation of  persons  and  baggage,  and  articles  of  merchandise,  or  ani- 
mals, from  the  infected  districts,  the  following  regulations  are  framed, 
under  the  direction  of  the  Secretary  of  the  Treasury,  ar.d  suhject  to 
the  approval  of  the  President,  for  the  protection  of  the  health  of  the 
people  of  the  United  States  against  the  danger  referred  to : — 

"1.  Until  further  orders  all  vessels  arriving  from  ports  in  Canada, 
and  trains  of  cars  and  other  vehiclee  crossing  the  border-line,  must 
be  examined  by  a  medical  inspector  of  the  Marine-Hospital  Service 
before  they  will  be  allowed  to  enter  the  United  States,  unless  provision 
shall  have  been  made  by  State  or  municipal  quarantine  laws  and  regu- 
lations for  guch  examination. 

"2.  AH  persons  arriving  from  Canada,  by  rail  or  otherwise,  must 
be  examined  by  such  medical  inspector  before  they  will  be  allowed  to 
enter  the  United  States,  unless  provision  has  been  made  for  such 
examination. 

"3.  All  pereons  coming  from  infected  districts,  not  giving  satis- 
factory evidence  of  protection  against  sma'.l-pox,  will  be  prohibited 
from  proceeding  into  the  United  States  until  after  such  period  as  the 
medical  inspector,  the  local  quarantine,  or  other  sanitary  officer  duly 
authorized,  may  direct. 

"4.  The  inspectors  will  vaccinate  all  unprotected  persons,  who 
desire  or  are  willing  to  submit  to  vaccination,  free  of  charge.  Any 
such  person  refusing  to  be  vaccinated  shall  be  prevented  from  entering 
the  United  States. 

"5.  All  baggage,  clothing,  and  other  effects,  and  articles  of  mer- 
chandise, coming  from  infected  districts,  and  liable  to  carry  infection, 
or  suspected  of  being  infected,  will  be  subjected  to  thorough  disinfec- 
tion. 

"6.  AH  persons  showing  evidence  of  having  had  small-pox  or 
varioloid,  or  who  exhibit  a  well-defined  mark  of  recent  vaccination, 
may  be  considered  protected;  but  the  wearing-apparel  and  baggage 
of  such  protected  persons  who  may  come  from  infected  districts,  or 
have  been  exposed  to  infection,  will  be  subjected  to  thorough  disin- 
fection as  provided. 

"7.  Customs  officers  and  United  States  medical  inspectors  will 
consult  and  act  in  conjunction  with  authorized  State  and  local  health 
authorities  so  far  as  may  be  practicable,  and  unnecessary  detention 
of  trains  or  other  vehicles,  persons,  animals,  baggage,  or  merchandise, 
will  be  avoided  so  far  as  may  be  consistent  with  the  prevention  of  the 
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if  any  person  or  article  of  baggage  is  considered  by  the- inspector  in- 
fected or  likely  to  introduce  the  disease  into  the  country,  he  or  it 
should  not  be  permitted  to  cross  the  line  into  the  United  States. 

"You  may  coneider  persona  protected  who  may  show  evidence  of 
having  had  the  small-pox  or  varioloid,  or  who  exhibit  a  well-defined 
mark  of  vaccination.  Accept  as  evidence  of  protection  a  certificate 
from  any  physician  in  good  standing  that  the  person  presenting  the 
same  has  been  successfully  vaccinated.  Should  you  doubt  the  validity 
or  authenticity  of  the  certificate,  you  may  refuse  any  such  person 
presenting  the  same  the  privilege  of  crossing  the  border  unless  he 
submits  to  vaccination.  Baggage  known  to  have  come  from  any  in- 
fected district,  and  believed  to  be  infected,  will  be  thoroughly  fumi- 
gated with  sulphur  at  Rouse's  Point,  Saint  Albans,  Richford,  New- 
port, and  Island  Pond. 

"Weekly  reports  should  be  made  to  Surgeon  H.  W.  Austin. 
United  States  Marine-Hospital  Service,  Burlington,  Vt.,  of  the  num- 
ber of  trains  inspected,  number  of  persons  examined,  number  of  per- 
sons vaccinated,  number  of  pieces  of  baggage  fumigated,  and  any 
other  information  relative  to  services  performed  by  the  inspector." 

It  will  he  observed  that  all  the  railroads,  five  in  number,  over 
which  passengers  or  freight  might  be  brought  direct  from  Canada 
into  the  New  England  States,  were  guarded. 

Besides  the  line  commanded  by  Surgeon  Austin  (Atlantic  coast 
to  Buffalo),  another  line  was  under  the  direction  of  Passed  Assistant 
Surgeon  Wheeler,  at  points  east  of  Buffalo,  and  still  another  on  the 
Michigan  frontier,  under  command  of  Surgeon  W.  H.  Long.  These 
lines  were  established  at  the  request  and  with  the  co-operation  of  the 
authorities  of  the  respective  States.  Thirty-six  inspectors  were  em- 
ployed at  37  stations,  who  examined  49,631  persons  on  railroad-trains, 
vaccinated  16,547,  and  detained  or  sent  back  603.  The  contents  of 
more  than  7000  pieces  of  baggage  were  disinfected.  The  measures 
taken  were  successful. 

In  1893,  at  a  time  when  there  was  imminent  danger  that  cholera 
might  he  introduced  into  tlio  wH-honrd  eitios  of  the  Tnited  States 
and  carried  by  immigranls  In  the  fnr  Went  and  the  inlrrior  cities  and 
towns,  a  most  carefully  fonmiliilcil  pinn  of  niilntml  tiioilicnl  inspec- 
tion of  immigrants  was  drawn  up;  nml  whilo  it  w;ij».  fortunately, 
never  neccfsary  to  carry  ovit  ihe  provitimm  ninilo  til  the  time,  the  fol- 
lowing regulations  will  well  i*how  the  wopo  nnd  jit'iieral  design  of  the 
protective  and  restrictive  measuron  iimlpinplnted :-  ■ 
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and  an  alkali,  will  be  furnished  the  medical  inspector  in  proper  quan- 
tities for  adding  to  a  two-gatlon  wooden  bucket  of  water;  also  a  quan- 
tity of  carbolic  acid  in  solution  and  other  approved  disinfectants. 
Each  hospital  car  shaU  be  equip])ed  with  a  dozen  two-gallon  wooden 
buckets  for  holding  disinfecting  fluids,  half  a  dozen  mops,  one  or  more 
hand  force-punipa  with  rose  sprinklern,  one  or  more  eommmles  and 
bed-pans,  half  a  dozen  eight-ounce  hard-rubl>er  syringes,  half  a  dozen 
tumblers,  one  dozen  rubber  sheets,  and  one  dozen  feeiliiig-eups  for 
administering  medicine.  There  shall  also  be  furnished  an  oil-stove 
for  heating  water,  and  several  tin  boilers  and  tin  cupa. 

7.  Medical  supplies,  etc.,  consisting  of  tannic  acid,  bydrarg,  ehlo- 
ridum  mite,  tincture  of  opium,  mustard  or  mustard  papers,  chloro- 
form or  ether  sulph.,  whisky,  brandy,  and  one  or  more  hypodermic 
syringes;  also  supply  of  Squibb's  Diarrhcea  Mixture  for  checking 
looseness  of  the  bowels  or  premonitory  diarrhoea. 

Walter  Wymas, 
Supervising  Surgeoti'Oeneral. 

INTERSTATE  QUARANTINE. 

The  general  principles  governing  interstate  quarantine  are  the 
same  as  those  pertaining  to  the  maritime  and  foreign  quarantines, 
with  the  exception  that,  instead  of  dealing  with  ships  as  the  media 
of  transportation,  we  must  deal  with  trains  on  railroads.  lines  of 
stage-coaches,  and  steam-boats  plying  on  the  inland  waters  of  the 
United  States.  The  principles  are  almost  sufficiently  elaborated  in 
the  previous  sections  on  train  inspection  in  the  case  of  yellow-fever 
epidemics,  and  the  precautions  which  were  under  consideration  for  the 
prevention  of  the  spread  of  cholera  by  means  of  emigrant  trains. 

An  important  matter  is  the  one  of  notification.  It  will  be  seen, 
by  a  study  of  the  regulations  for  interstate  quarantine  which  follow, 
that  State  and  municipal  health  officers  are  requested  to  notify  the 
Supervising  Surgeon -General  of  the  appearance  of  any  of  the  qnar- 
antinable  diseases  in  their  States  or  localities,  thus  enabling  appro- 
priate measures  to  be  taken  to  prevent  their  spread  without  the  loss 
of  valuable  time,  for  time  in  the  management  of  epidemics  is  of  the 
utmost  importance.  Many  an  epidemic  which  has  assiime<l  vast  pro- 
portions would,  if  recognized  in  time,  have  been  capable  of  easy  man- 
agement and  of  being  confined  to  the  seat  of  its  first  outbreak.  It  is 
always  comparatively  easy  to  confront  an  open  enemy;  it  is  the  in- 
sidious spread  of  disease,  either  imrccognized  or  concealed  for  reaeona 
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suffering  vith  a  quarantinable  disease,  nor  any  infected  article  of 
clothing,  bedding,  or  personal  property. 

Bodies  of  persons  who  have  died  from  any  of  the  said  diseases 
shall  not  be  transported  save  in  hennetically-sealed  cofiSns,  and  by  the 
order  of  the  State  or  local  health  officer, 

6.  In  the  event  of  the  prevalence  of  small-pox,  all  persons  expofwd 
to  the  infection,  who  are  not  protected  by  vaccination  or  a  previous 
attack  of  the  disease,  shall  be  at  once  vaccinated  or  isolated  for  a  period 
of  fourteen  days. 

7.  During  the  prevalence  of  cholera,  all  the  dejecta  ^f  cholera 
patients  shall  be  at  once  disinfected,  as  hereinafter  provided,  to  pre- 
vent possible  contamination  of  the  food-  and  water-supply. 

ARTICLE   IV. — YELLOW   FEVF.B. 

In  addition  to  the  foregoing  regulations  contained  in  Article  I, 
the  following  special  provisions  are  made  with  regard  to  the  preven- 
tion of  the  introduction  and  spread  of  yellow  fever: — 

1.  Localities  infected  with  yellow  fever,  and  localities  contiguous 
thereto,  should  be  depopulated  as  rapidly  and  as  completely  as  {k)s- 
sibte,  BO  far  as  the  same  can  be  safely  done;  persons  from  non-infected 
localities,  and  who  have  not  been  exposed  to  infection,  being  allowed' 
to  leave  without  detention.  Those  who  have  been  exposed,  or  who 
came  from  infected  localities,  shall  be  required  to  undergo  a  {xTiod  of 
detention  and  observation  of  ten  days,  from  the  date  of  last  exposure, 
in  a  camp  of  probation  or  other  designated  place. 

Clothing  and  other  articles  capable  of  conveying  infection  shall 
not  be  transported  to  non-infected  localities  without  disinfection,  i.e., 
inspection  to  determine  the  presence  of  possibly  infected  mo«iuitoe«, 
and  appropriate  measures  of  fumigation  to  destroy  them. 

3.  Persons  who  have  been  exposed  may  be  permitted  to  proc(«d 
without  detention  to  places  willing  to  receive  them,  and  incapable  of 
becoming  infected,  when  arrangement*  have  been  perfected  to  the 
satisfaction  of  the  proper  health  officer  to  insure  their  det(?ntion  in 
said  places  for  a  period  of  ten  days. 

3.  The  suspects  who  are  isolated  under  the  proviiiions  of  para- 
graph 1,  Article  III,  shall  be  kept  free  from  all  [xMHibillty  of  infivrtion. 

4.  So  far  as  possible  the  sick  should  tie  n'moviil  lo  a  vtmira]  \fH:n- 
tion  for  treatment 

5.  Buildings  in  which  yellow  fr-vcr  linn  occurn-'I.  hikI  I'tciiliiji-ii 
believed  to  be  infffcti*d  with  said  (Um-nm*,  must  b*)  dlNinfuctnd  ns  tlior- 
onghly  as  possible. 
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(c)  By  sulphur  dioxide,  twenty-four  to  forty-eight  hours'  expo- 
sure, the  apartments  to  be  rendered  as  air-tight  as  possible. 

5.  Bedding,  wearing-apparel,  carpets,  hangings,  and  draperies 
infected  by  yellow  fever  shall  be  disinfected  by  one  of  the  following 
methods : — 

(0)  By  exposure  to  steam  at  a  temperature  of  100°  to  102°  C. 
for  thirty  minutes  after  such  temperature  is  reached. 

(6)  By  boiling  for  fifteen  minutes,  all  articles  to  be  completely 
submerged. 

(c)  By  tliorough  saturation  in  a  solution  of  bichloride  of  mer- 
cury, 1  to  1000,  the  articles  being  allowed  to  dry  before  washing. 

Articles  injured  by  steam  (rubber,  leather,  containers,  etc.),  to 
the  disinfection  of  which  steam  is  inapplicable,  sliall  be  disinfected 
by  thoroughly  wetting  all  surfaces  with  (a)  a  solution  of  bichloride 
of  mercury  1  to  800,  or  (6)  a  5-per-cent.  solution  of  carbolic  acid,  the 
articles  being  allowed  to  dry  in  the  open  air  prior  to  being  washed 
with  water,  or  (c)  by  exposure  to  sulphur  fumigation  in  an  apart- 
ment air-tight,  or  as  nearly  so  as  possible, 

(Recent  investigations  have  proved  that  in  disinfection  for  yellow 
fever  less  attention  need  be  paid  to  fomites,  but  more  to  the  exter- 
mination of  mosquitoes.) 

For  Small-pox. 

6.  Apartments  infected  by  small-pox  shall  be  disinfected  by  one 
or  both  of  the  following  methods: — 

(a)  Exposure  to  sulphur  dioxide  for  twenty-four  to  forty-eight 
hours. 

(b)  Washing  with  a  solution  of  bichloride  of  mercury  1  to  1000, 
or  a  5-per-cent.  solution  of  pure  carbolic  acid. 

7.  Clothing,  bedding,  and  articles  of  furniture  exposed  to  the 
infection  of  small-pox  shall  be  disinfected  by  one  or  more  of  the  fol- 
lowing methods: — 

(a)  Exposure  to  sulphur  dioxide  for  twenty-four  to  forty-eight 
hours. 

(6)  Immersion  in  a  solution  of  bichloride  of  mercury  1  to  1000, 
or  a  5-per-cent.  solution  of  pure  carbolic  acid. 

(c)  Exposure  to  Fteara  at  a  temperature  of  100°  to  102°  C.  for 
thirty  minutes  after  such  temperature  is  reached. 

(d)  Boiling  for  fifteen  minutes,  the  articles  to  be  completely 
submerged. 
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ita  appearance,  and  in  which  it  threati'us  to  Ijwoiiie  epidemic,  the 
following  suggestions^  made  by  tlie  lieaith  aullioritie&  i>f  the  Nortli- 
w«stj  will  iindoubtodly  prove  of  value: — 

1.  Tlie  city  ahoitkl  be  divided  into  diBtricts  eontEiniag  not  more 
than  in,000  people. 

3.  Each  district  should  be  placed  under  the  supervision  of  a  com- 
petent medical  inspector  with  nocesaary  assistantH  (a)  to  make  a 
liouse-to-houge  inspL'ction ;  (t)  to  successfully  vaccinate,  within  the 
shortest  pOBgjhle  time,  all  peraone  whp  hftve  not  been  vaccinated  dur- 
ing the  outbreak,  the  first  vaccination  to  he  complettd  within  seven 
days;  (c)  to  properly  dieinfect  all  houses  and  their  conteut&  where 
Bmall-pox  occure. 

3.  NL'ccBMry  nieane  and  iippliancca  for  efficient  disinfection  of 
materials,  preniiseB,  etc.^  tliuuld  be  provided  as  the  exigencioB  of  each 
district  may  rejjuire. 

4.  Each  case  of  small-pox  should  be  immediately  removed  to  a 
suitably  constructed  and  properly  equipped  and  olficered  isolation  hos- 
pital. 

5.  Except  in  extreme  cold  weather,  hospital  tentfl,  as  prcs^Tibefl 
in  the  Ignited  States  Army  Reguktions,  floored  and  wftmied,  arc 
preferable  to  the  average  hospital  or  private  dwelJing,  and  increase 
the  chances  of  recovery  of  the  patients.  Cases  of  small-pox  neceB- 
earily  retained  in  their  own  homes  shoidd,  with  iheir  attendants,  be 
rigidly  isolated  during  the  period  of  dango^r,  and  physicians  visiting 
such  patients  profess iona I ly  should  be  subject  to  such  regulationa  as 
nmy  be  jtrescribed  by  the  hx'al  liciilth  officer. 

6.  Persona  eipoeed  to  ?maIl-pox  contagion  should  be  immediately 
vaccinated  and  kept  under  observation  for  not  lee*  than  fourteen  days 
from  time  of  last  exposure. 

7.  It  ia  the  sense  of  thia  Conference  that  unless  such  measures 
fire  enforced,  it  will  be  necessary  for  neighboring  cities  and  States  to 
exclude  all  pereons  from  such  city  who  are  not  protected  against  small- 
pox by  recent  vaccination,  and  to  retpiire  proper  diaiufection  of  all 
clothing-,  baggage,  and  merchandise  capable  of  conveying  small-pox 
infection. 

The  subject  of  municipal  (|uaran1iiic  naturally  suggeata  a  sub- 
division of  the  subject,  viz.,  domiciliary  f|iiaruntine,  or  the  exercise  of 
restrictive  measures  against  a  particular  house  or  part  of  a  honw  on 
account  of  the  occurrence  of  a  quarantinable  disease  within  its  limits.. 
Theae  can  bert  he  accomplished  bv  the  stationing  of  guards  to  aee  that 
none  enter  or  leave  \}k  infected  premises  except  those  necesBary  to 
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to  subject  the  room  and  the  coDtents,  beddiog,  and  clothing  to  fumi- 
gation by  Bulphur  or  formaldehyde. 

DlPHTHERiA  AND  SCARLET  FEVER. 

With  diphtheria  and  scarlet  fever  the  conditions  are  far  different. 
The  diseases  are  virulent:  the  infection  is  subtle,  and  their  spread 
very  much  to  be  dreaded.  Vigorous  effort  alone  can  prevent  their 
spread.  Dwellings  where  the  disease  prevails  must  be  placarded,  spe- 
cial hospitals  should  be  provided,  and  disiufection  should  be  intelli- 
gently performed  by  competent  municipal  authority. 

The  regulations  of  the  Board  of  Health  of  the  District  of  Co- 
lumbia are  given  here,  as  embodying  the  more  recent  practice  in  the 
management  of  these  diseases: — 

Regulations  to  Prevent  the  Spbead  of  Diphtheria  and 
ScARLM"  Fever. 

*The  following  regulations,  provided  for  in  the  Act  of  Congress 
approved  December  20,  1890,  are  promulgated  for  the  information 
of  all  concerned : — 

"The  act  referred  to  provides,  in  Section  2,  That  it  stiall  be  the 
duty  of  the  health  officer,  in  conjunction  with  the  attending  physician, 
to  cause  the  premises  to  be  properly  disinfected,  and  to  issue  the 
necessary  instructions  for  the  isolation  of  the  patient;  in  Section  3, 
That  it  shall  be  the  duty  of  physicians,  while  in  attendance  upon 
cases  of  scarlet  fever  and  diphtheria,  to  exercise  such  reasonable  pre- 
cautions to  prevent  the  spread  of  the  said  diseases  as  may  be  prescribed 
by  the  health  officer  of  the  District  of  Columbia  in  regulations';  in 
Section  6,  That  the  word  "regulations,"  as  herein  used,  shall  be  held 
to  mean,  also,  rules,  orders,  and  amendments.' 

'The  term  'scarlet  fever,'  as  applied  in  the  act,  shall  be  held  to 
include  scarlatina,  scarlet  rash,  and  canker  raf^h,  and  each  and  cvet-y 
case  must  be  reported  upon  the  forma  provided. 

*'\Varning-Higns  shall  remain  displayed  on  houses,  in  cases  of 
scarlet  fever,  for  a  period  of  not  less  than  four  weeks,  and  in  cases 
of  diphtheria  for  not  less  than  three  weeks  from  date  of  report  to 
the  health  officer,  and  for  a  longer  period,  unless  report  of  recovery 
by  the  physician  in  attendance  has  been  made. 

"In  cases  of  death,  the  warning-sign  shall  remain  displayed  upon 
premises  for  a  period  of  not  less  than  seven  days,  and  longer,  unless 
the  health  officer  is  satisfied  that  all  proper  means  have  been  employed 
for  prevention  of  the  spread  of  the  contagion. 
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"It  shall  be  tlie  diitj  of  the  housfiiolJer,  in  every  case  wbere  fl 
warning -sign  lias  hei^a  iiJispIayed  from  the  preniiaoa  which  he  or  she 
otpupies,  to  report  proniptly  the  removal  .of  such  sign  at  an.v  time 
witltiD  the  pcriuds  ^iven. 

"It  shall  be  the  like  duty  of  the  phyeician  in  att«n<lanee  to  make 
auch  report  to  the  health  officer  of  the  removal  of  warninfi-aigne, 
milees  aeBurwl  that  the  report  has  hwn  made  hy  some  out;  from  the 
prfiniBes  where  the  difieaae  is  prevailing  or  lias  prevailfd. 

"It  ehall  bo  the  duty  of  the  physician  in  attendance  to  report, 
in  every  instam-e,  im  Ihe  ffirina  pmvidefl.  whellier  or  not  ehildren  in 
tlie  raniiiy  iir  nllior  cliihlren  in  the  same  building  attend  st*lHX>l,  nnd 
at  what  Bchool-luiihiing  or  buildings. 

"C'liililren  shall  not  be  permitted  to  return  tn  sehool  from  in- 
fected premises,  except  upon  presentation  of  the  proper  certificate 
from  the  health  oflBeer. 

"All  persons  suffering  from  either  diphtheria  or  scarlet  fev^r  nre 
to  he  isolated  in  roOnig  as  far  removed  as  poasililQ  from  thoSe  orcupief] 
by  other  peraons  in  the  building,  and  upon  the  top  floor,  where  it  ia 
practicable.  No  person,  nlher  than  the  pliysician  in  attendanee.  the 
examining  offieial,  and  the  nurse  or  nurses,  ehall  be  admitted  to  such 
room  during  the  prevalence  nf  the  disease. 

"Every  room  occupied  by  a  pattfnt  sutTcring  from  either  diph- 
theria or  aearlet  fever  shall  be  cleared  of  all  needless  clothing,  carpets, 
drapery,  and  other  materials  likely  to  harbor  the  poisons  of  the 
disease. 

"Soiled  bed-  and  bodydinen  shall  be  immediately  placed  In  ves- 
sels of  water  containing  a  solution  of  bichloride  of  mercury,  rhloride 
of  zinc,  or  other  j^uitable  disinfectant. 

"Excrementfil  discharges  from  the  patient  shall  he  rweived  in 
v^dskU  of  watt?r  oontnining  aitch  a  Rolution,  and  all  vessels  used  BrhatI 
be  kept  Bcnipiilrmsly  clean  and  thoroughly  disinfwted. 

"Discharges  from  the  thront,  noae,  ond  mnuth  shall  lie  feceiveil 
upon  pieces  of  cloth,  which  must  be  immediately  burned. 

"All  pereons  recovering  from  either  diphtheria  or  scarlet  fever 
shall  he  considered  dangerous,  and  shall  not  he  permitted  to  aeaociatn 
with  others,  or  to  attend  school,  church,  or  any  public  assembly,  until 
a  certificate  lios  been  furnished  hy  the  health  officer  to  the  effort  that 
they  may  go  abroad  without  danger  nf  ilisBcminating  the  ermtaginn. 

"It  shall  be  the  duty  of  the  person  in"  charge  of  the  premises 
where  a  case  of  diphtheria  or  scarlet  fever  exists,  to  excrcitie  all  ren- 
Bonahle  care  in  the  prevention  of  the  commingling  of  pen«ns  who 
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come  into  contact  witli  the  patient,  or  any  other  persons,  whereby  the 
contagion  might  be  dieaeminated. 

"The  body  of  a  person  who  died  from  either  diphtheria  or 
ecariet  fever  shall  be  immediately  disinfected  and  placed  in  a  coffin, 
which  shall  he  tightly  closed,  and  shall  not  be  taken  to  any  chureh 
or  place  of  public  assembly,  and  shall  be  buried  within  forty-eight 
hours,  unless  otherwise  ordered  by  the  health  officer. 

"Xo  public  funeral  shall  be  held  in  a  dwelling  in  which  there  is 
a  case  of  eitlier  diphtheria  or  scarlet  fever,  nor  in  which  a  death  from 
either  of  said  diseases  has  recently  occurred. 

"Immediately  upon  the  recovery  of  a  person  who  has  been  suf- 
fering from  either  diphtheria  or  scarlet  fever,  or  upon  the  death  of 
a  person  who  has  been  so  suffering,  the  room  or  rooms  occupied  shall 
be  thoroughly  disinfected  hy  exposure  for  several  hours  to  the  fumes 
of  chlorine  gas,  or  of  burning  sulphur,  and  shall  thereafter  be  thor- 
oughly cleaned  and  exposed  to  currents  of  fresh  air. 

"All  clothing,  bedding,  carpets,  and  other  textiles  which  have 
been  exposed  to  the  contagion  of  the  disease  shall  be  either  burned, 
exposed  to  superheated  steam,  or  thoroughly  boiled. 

"No  person  shall  interfere  with  or  obstruct  the  entrance,  inspec- 
tion, and  examination  of  any  building  or  house,  by  the  inspectors  or 
officers  of  this  department,  when  there  has  been  reported  the  case  of 
a  person  sick  with  either  scarlet  fever  or  diphtheria  therein." 

Diagrnosis  of  Diphtheria. — For  the  more  prompt  and  certain 
diagnosis  of  diphtheria,  small  wooden  boxes  are  distributed  to  the 
various  pharmacies  in  Washington,  each  box  holding  two  glass  tubes, 
one  tube  containing  a  small  cotton  swab,  the  other  containing  solidi- 
fied blood-serum  as  a  culture  medium.  Each  tube  is  sterilized  and 
plugged  with  cotton.    The  following  notice  is  inclosed  in  each  box : — 

Directions  for  Making  Cultures  in  Suspected  Cases  op 
Diphtheria. 

"The  patient  should  be  placed  in  the  best  light  attainable,  and, 
if  a  child,  properly  held.  In  cases  where  it  is  possible  to  get  a  good 
view  of  the  throat,  depress  the  tongue  and  rub  the  cotton  swab  gently, 
but  freely,  against  any  visible  pseudomembrane  or  exudate-' 

"In  other  cases,  including  those  in  which  the  exudate  is  confined 
to  the  larynx,  open  the  mouth  and  pass  the  swab  back  till  it  reaches 

'Thia  ehould  be  don*  bofore  any  germicide  has  been  Applied,  and.  if 
this  ban  been  done,  allow  at  leaet  an  hour  to  intervene  before  making  the 
inoculation. 
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and  proper  means  are  taken  for  its  treatment.  In  a  majority  of  cases 
it  is  not  a  fatal  disease. 

"It  is  not  dangerous  for  other  persons  to  live  with  a  consumptive 
if  the  matter  coughed  up  by  the  consiunptive  is  at  once  destroyed. 
This  matter  should  not  be  spit  upon  the  floor,  carpet,  stove,  wall,  or 
street,  or  anywhere  except  into  a  cup  kept  for  that  purpose.  The  cup 
should  contain  water,  so  that  the  matter  may  not  dry,  and  should 
be  emptied  into  the  closet  at  least  twice  a  day,  and  carefully  washed 
with  hot  water.  Great  care  should  be  taken  by  a  consumptive  that 
his  hands,  face,  and  clothing  do  not  become  soiled  with  the  matter 
coughed  up.  If  they  do  become  soiled,  they  should  be  at  once  washed 
with  hot  water  and  soap.  When  consumptives  are  away  from  home, 
the  matter  coughed  up  may  be  received  on  cloths,  which  should  be  at 
once  burned  on  returning  home.  If  handkerchiefs  are  need  (worth- 
less cloths  which  can  be  burned  are  far  better) ,  they  shontd  be  boiled 
in  water  by  themselves  before  being  washed. 

**It  is  better  for  a  consumptive  to  sleep  alone,  and  his  bed-cloth- 
ing and  personal  clothing  should  be  boiled  and  washed  separately 
from  the  clothing  belonging  to  other  people. 

"Whenever  a  person  is  thought  to  be  suffering  from  consumption, 
the  name  and  address  should  be  sent  at  once  to  the  health  depart- 
ment, on  a  postal  card,  with  a  statement  of  this  fact.  A  medical  in- 
spector from  the  health  department  will  then  call  and  examine  the 
person  to  see  if  he  has  consumption,  providing  he  has  no  physician, 
and,  if  necessary,  will  give  proper  direction  to  prevent  others  from 
catching  the  disease. 

"Frequently  a  person  suffering  from  consumption  may  not  only 
do  hia  usual  work  without  giving  the  disease  to  others,  but  may  also 
get  well,  if  the  matter  coughed  up  is  properly  destroyed. 

**Eooms  that  have  been  occupied  by  consumptives  should  he  thor- 
oughly cleaned,  scrubbed,  whitewashed,  painted  or  papered  before  they 
are  again  occupied.  Carpets,  rugs,  bedding,  etc.,  from  rooms  which 
have  been  occupied  by  consumuptives,  should  be  disinfected.  The 
health  department  should  be  notified,  when  they  will  be  sent  for,  dis- 
infected, and  returned  to  the  owner  free  of  charge;  or,  if  he  so  desire, 
they  will  be  destroyed," 

In  view  of  the  possibility  that  patients  convalescing  from  diph- 
theria may  harl>or  the  bacilli  for  some  time  after  disappearance  of 
clinical  symptoms,  it  is  advisable  to  maintain  quarantine  until  two 
successive  cultures  show  the  absence  of  diphtheria  bacilli  from  the 
throat. 
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THE  SANATORIUM  TREATMENT  OF  TUBERCULOSIS. 

As  a  restrictive  measure  against  the  spread  o!  tuberculosis,  Ui* 
aaQBt'irium  trL'atnic'nt  of  llie  dis>.'uee  alTords  results  whicli  are  hurdly 
less  gratifying  ttian  the  curative  effects  of  such  trtatnient-  This  will 
be  reaJily  appreciated  nticn  it  is  remembered  that  every  conanraptive 
in  hig  home  16  a.  pos^^ible  and  potenliul  focus  for  the  diaseminaltcm 
of  tlie  infection,  and  that  when  he  is  removed,  to  a  EHnatoiium  there 
is  one  Ipsp  cciiler  of  iDfix'tion  to  be  dealt  with.  It  lias  been  dejiioti- 
&trated  that  under  jiiilic-ioiis  and  Bcientific  administration  the  con- 
Buniptive  sanatorium  does  not  become  itaelf  infected,  and  that  Ihe 
patients  under  the  influence  of  a  lib<'val  dietarv.  life  practieally  in 
the  open  air,  regulated  cxertise  and  regular  habits  of  life,  improve 
or  become  actually  cured  in  a  percentage  of  cases  which  is  very  grati- 
fying, and  affords  strong  grounds  for  hope  in  the  gradual  abolition 
of  pulmonary  tuberculosis. 

Th^e  faults  attained  in  the  tr^eatnicnt  of  tuberculosis  at  the  Fort 
Stanton  Sanatoi-inm.  Fort  Stanton,  X.  if.,  ar+?  thus  siiinmarizeil  hy 
Surgeon  P.  51.  C'arrington,  who  is  in  command  of  the  station:— 

"I.  Qiven  &  sufBcicnt  length  of  stay  recovery  may  be  expectt*d 
in  a  very  large  percentage  in  first  stage  uncomplicated  cashes. 

"2.  Uecovery  or  arreet  may  be  expected  in  a  fair  pniportion  of 
second  and  third  stage  eases  and  all  tlie  afebrile  cases  in  which  there 
remains  siithfii'iit  sound  lung  lipsue  I0  support  life,  buj  we  ?liou!<l 
exercise  caution  jes^t  we  be  premature  in  pronomicing  second  and  tlilrd 
Btage  cases  cureil. 

"3,  Hesulta  in  permanent  febriV  cnsee,  especially  those  in  which 
there  la  a  wide  range  of  daily  temperature,  are  not  better  than  in  leas 
favorable  climateH. 

"4.  llemorrliagea  seem  less  liable  at  this  altitude  than  at  the 
siea-level. 

"5,  Heredity  plays  an  unimportant  part  in  the  causation  of  the 
disease," 


QUESTIONS  TO  CHAPTER  XX. 

QUARANTINE. 

What  is  meant  by  quarantine!  From  what  is  the  term  derived T  Has 
it  now  any  definite  limitation  as  to  time?  To  what  is  the  term  appliedl 
What  are  the  two  natural  divisions  of  quarantine!  What  are  the  principal 
quarantinable  diseases!  What  determines  the  length  of  quarantine  for  each 
of  these!    Should  tuberculosis  be  quarantinable! 

What  is  meant  by  toteiga  quarantine!  What  regulations  are  now  to  be 
observed  at  foreign  ports  by  vessels  clearing  for  the  United  States!  What 
officers  have  charge  of  this  foreign  quarantine! 

What  are  some  of  the  points  considered  in  the  bill  of  health!  What  are 
some  of  the  requirements  ^ith  regard  to  vessels  and  their  cargoes!  Regard- 
ing passengers  and  crew!  What  are  the  objects  of  the  inspection  card  given 
to  pasHengersT 

What  requirements  are  to  be  observed  at  sea!  What  method  is  pre- 
scribed for  the  disinfection  of  vessels  f  Of  cargoes !  What  can  be  said  of  the 
efficiency  of  the  foregoing  regulations! 

What  is  meant  by  domestic  quarantine!  What  will  govern  the  equip- 
ment of  a  maritime  quarantine  station!  What  are  required  at  a  fully- 
equipped  station!  What  is  the  method  of  construction  of  the  most  recent 
steam  disinfecting  chambers,  and  In  what  ways  are  they  superior  to  the 
earlier  models!  What  precautions  are  to  be  observed  in  operating  them! 
What  is  the  principle  of  construction  of  the  sulhpur-fumaces  now  used  at 
quarantine  stations,  and  wherein  are  they  superior  to  other  methods  of 
producing  sulphurous-acid!  How  is  ths  gas  to  be  conveyed  into  the  holds  of 
vessels,  etc.!  What  apparatus  is  provided  for  using  germicidal  solutions 
Where  barraclcs  are  necessary,  how  should  they  be  arranged  and  equipped! 
What  facilities  for  bathing  should  be  provided!  What  is  to  be  said  of  the 
water-supply ! 

What  regulations  are  to  be  observed  at  ports  of  entry  and  on  the  fron- 
tier! What  points  are  covered  by  the  inspection,  and  vhat  vessels  are  exempt 
from  inspection!  What  vessels  are  to  be  quarantined,  and  for  how  long? 
What  are  the  general  requirements  at  quarantine!  What  treatment  must 
cholera-infected  vessels  undergo  in  quarantine!  What  is  the  prescribed  method 
of  disinfection!  What  routine  is  to  be  ol>served  with  passengers  detained  on 
account  of  cholera! 

lender  what  conditions  may  traffic  be  allowed  from  porta  infected  with 
yellow  fever!  What  inspection  is  required  of  State  and  local  quarantines! 
What  regulations  govern  the  Canadian  and  Mexican  frontiers!  What  are 
some  of  the  points  to  be  observed  in  the  successful  management  of  a  quar- 
antine station! 
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Wlint  ta  the  treatment  required  for  cliolcra  infwtpd  veeseU!  VV'h»1 
Bpipdul  nicnsurcs  are  to  bi'  tnksii  aguinfl't  cholprAT  Wlio  has  aupriim?  mTti- 
mand  of  n  i-hnlera  cnrnp,  oud  how  is  it  to  be  divide?  What  ore  the  tegii- 
latjuns  in  bp  ob^prved  in  the  detention  camp!  In  tha  lioapitAl  Ciiiri]it  W]i; 
should  inflated  dcjecCn  nnd  ejwta  be  ditiinfected  immediately  upon  'diBi.'har^T 

How  many  natioEial  quaraniin?  slntioiis  are  there,  and  where  arc  they 
iwBtedl  Give  a  brief  litiMription  of  tlioflc  in  tlic  Delaware  Bay  and  River. 
What  ^vernment  venBcl  is  uaed  u.9  a  t]uarantine  atationi 

What  are  some  of  the  aids  to  nntioiiiil  quarantine  T  \^^at  inspection 
is  iwiuireil  of  all  quarantjnefiit  What  ia  required  of  aI1  Stat*  and  local  quar- 
antines T  What  art  the  inrilmetiotiB,  both  gpnprHJ  And  Hj^rixl.  to  tlie  oflicers 
dL'Uiiled  to  inK]>ect  Stal^  jiiul   ItH'ul    inaranline^? 

What  is  meant  by  inlund  qimrnntinpT  By  the  sanitary  eordonT  Wlwn 
and  where  ha?  thfl  tatter  lieun  empSoyed  in  the  t'nited  States,  and  with  what 
Buec'eset  What  Ja  n  camp  o(  prolmtionl  What  ia  the  dilTerenw  betwe«-D  it 
and  a  camp  of  refugsT  How  nhoiild  a  caruj)  of  prohatinn  be  equipped,  man- 
a^'eil,  Hnd  ^lardt.'dT  What  nhould  hn  the  daily  mvLtin'e  of  mch  a  cdntpT  What 
regulations  should  l>e  proniulgnfcd  and  enfortrcd  for  such  a  campT  Have 
tlic'iie  campa  lnvn  eflicHtiioiis  in  pruvciitin);  the  spread  of  dixeMiseT 

What  18  the  piirpoae  gf  railroad  quarantine,  and  how  Is  it  to  be  carr!«J 
o<itl  flvvr  may  it  i>e  faeilitatud  by  train  in^sp'i^'.' tion  servicel  What  rules  are 
to  he  adppted  for  raihrny  qiiarantineT  What  ai'tinn  ha.i  been  taken  to  pre- 
vent the  introduction  of  amall-pox,  etc^j  from  Canada!  What  are  the  r<^ila- 
tiahs  j:)aued  for  the  giiidtinee  of  aanitary  in!i[iM^tO'rs  1  Wliot  provitiLoiia  are 
there  for  the  medical  inepei.'ti'on  of  iminigraiits  on  board  trainaf 

WHfcat  general  principles  govern  interstate  quarantine?  W^lat  are  the 
regulations  ravering  itf  Wlnirli  of  these  is  the  most  iin]X]rtantT  What  4pe- 
eial  provisions  are  made  respecting  yellow  fG\'cri  What  are  the  metliodit  of 
disinfection  preacriked^  respectively,  for  cholera,  yellow  fever,  Hmall-poXj  and 
typhus  fever  r 

Wlmt  arr  the  esfcntlnl  jiOLtitA  of  Tniinicipal  qnarntitineT  ^^^at  preoan- 
tinns  are  t<j  lie  tnkc-n  to  |  rev^pnt  the  npread  of  »iTnaM-|)o.\,  measles,  diphtheriu. 
aid  si-iirlet  fever?  To  wliat  extent  ahotild  domiciliary  quarantine  be  carriealT 
How  long  should  it  be  nmintaint'dT 

How  inuy  a  clingnosia  of  diphtheriti  be  madel  What  means  may  ha 
taken  to  preyi-nt  the  spread  of  tubercuIusii^T 

Give  a  sj'oopsjs  of  the  quarantlTie  laws  ol  (he  Unit^l  States.  What  Is 
tli&  maximum  penalty  (or  attempting  to  enter  a  port  in  evasion  of  theniT 
What  information  of  value  to  quarantine  odli^eTB,  etc.,  \i  furnished  weekly? 
Wbrn  and  by  whom  wuLy  travel  and  trnflie  from  infeicted  ports  Hnd  plaw*  b* 
proliihitedT  Who  bus  supreme  cbfirpe  nf  llic  i'nf<ir<'ern'nt  of  thp  qiinfncitina 
re|jrii1iitiorm>  In  what  uepartnicnt  of  the  (joveruuLtiit  dxjva  Urn  aupervuiiuu  of 
quarantine  belong] 
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AbscesiM.  rteumfi  of,   137. 
AccllmatlKBtlon    to    dlmlDlsbed    air-pres- 
sure, 9. 
ActlnoniTCOBls,   431. 

rAsumfi  of,  13S. 
Acuta  Infectious  diseases.  propasatloD  of, 

7,  16. 
Adulteration  of  toodB,  147,  148. 
Air,  1.    See  alBO  Atmosphere, 
absorption   of   heat   and   aqueous   vapor 

•        by,  4. 
ammonia  In.  ZT. 
bacteria  Id,  6. 
bacteriological   examination  of.   31. 

quantitative,  33. 
carbon   dioxide   In,   limit  of,   allowable, 

3B. 
carburetted  taydrogeD  in,  27. 
-currents,   sanitary   relations  of,   16. 
determination  of  organic  matter  in,  33. 
dry,  In  the  causation  of  respiratory  dis- 
eases, 14. 
dual  In.  !S. 
carrying  bacteria,  28. 
In  cities.  28. 
«tam  I  nation  of,  29. 
for  ammonia,  37. 
for  bacteria,   31. 

for  carbon  dioxide,   author's    method. 
34. 
Boom's  method,   33. 
Pettenkofer's  method,  35. 
for  carbon  monoxide,  37. 
(or  gases,  37. 
tor  organic  matter.  33. 
for  OEonc.  30, 

Houz^au'B  test  for,  30. 
tor  solid  Impurities,  30. 

Dixon's  method.  30. 
for  sulphur.  37. 

substances  to  detrrmlnc  In.  29. 
exhausting,   from   old   wells  and   privy* 

vaults,  28. 
ground-,  161. 

Impurities  in  respired,  wbere  found,  41. 
Infection  by  contaminated.  7. 
-passages,    diseases   of,    caused    by    low 

temperature,  13. 
-pressure,  acclimatisation  to  dlminlsbed. 
9. 
effect  of  diminished,  S. 
purity  of.  In  wells  and  prlvy-Taulta,  teat 
for,  ». 


Air,  questions  to  Chapter  I  on,  43. 
sanitary   relations   o(   changes   In   com- 
position  and   Impurities   of, 
23. 
source  ot,  for  ventilation,  39. 
-space,  dimensions  of,  per  person,  39. 
initial.  39. 

Horln's  table  showing  proper  propor- 
tion of,  40. 
sulphuretted  hydrogen  in,  87. 
-tester,  34. 
warmth  of,  4. 

wind  caused   by  differences  In  pressure 
of,  6. 
Ale,  143. 

Alcohol,  abstainers  and  users  of,  table  ot 
expecutlon  of  life  of,  141. 
amount  ot.  In  various  medicines,  141. 
aa  a  beverage,  143. 
ale,  113. 
beer,  113. 
brandy,  112. 
brown-stout.  143. 
forms  of,  141. 
gin.  112. 
kumys.  113. 
porter,  143. 
whisky,  142. 
wine,  112. 
adulteration  of  foreign,  142. 
beverages  containing,  138. 
"deadly  parallel"  between  food  and,  139. 
fatality  of  croupous  pneumonia  In  users 

of,  141. 
Influence   of,    upon    the   mortality   from 
nervous       diseases,       table 
showing,    141. 
pathological  effect  of,  140. 
physiological  effect  ot.  138. 
predisposition    to    disease    In    habitual 

users  ot,  141. 
therapeutic  effect  of,  13S. 
Alimentary  -"Terages.  138. 
Alkaloldal      beverages.        See      Beverageo, 

Alkaloldal. 
Altitude,  atmospheric  pressure  in  relation 
to,   table  showing,   3. 
high,   effects  of,  8. 
Alum,  examination  for.  In  bread,  156. 
Ammonia,    albnmlnold.    in    water,    deter- 
mination of.  101. 
free.  In  water,  determination  of,  lOL 
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BrandT'.  142. 

Bread.    See  Foods  of  Vegetable  Origin. 

Broltlog  and  baklag,  13T. 

Bromlae  and  Iodine  vapors,  polsoniog  br. 

264. 
Bro  WD -stout,  143. 
Bulldlng-slto,  194. 

Burial  groUDds,  supposed  dangers  of,  370. 
Butter.    See  Fooda  o(  Animal  Origin. 

CbIbbod  disease,  11. 

prevention  of,  11. 
Calorie,  113. 

deflultlon  ol,  113. 
Camp  diseases,  279. 
hygtene,  military  and.    See  Hllitarr  and 
Cainp  Hygiene. 
Camps,  sanitary  care  of,  2TT. 
Candles,  203. 

Carbon  bisulphide,  poisoning  by,  ZS3. 
dioxide,  determination  ol.  33. 
effects  of,  SI,  25. 
excess  of,   In  water,  effect  of,   on  lead 

pipes.  TS. 
In  water,  dangeroua  proportion  of,  7S. 
polsonlDB  by,  262. 

proportion  of,  in  the  atmospbere,  33. 
allowable,  23,  24. 
monoxide,  2S. 
poisoning  by.  261. 
tpst  for,  37. 
Carburetted  hydrogen,  "flre-damp,"  In  tbe 
air,  27. 
poiaoning  by,  252. 
Carrlera  of  Infection,   387. 
Cnauattles   and   disabilities   due    to   sbip- 

wreck,  296. 
Cerebro -spinal  meningitis,  epidemic,   his- 
tory of.  429. 
Ceaa-poolB   as    sources   of  COD uml nation, 
60. 
dlalnfectton  of,  455. 
Cidir.  143. 

Chalk  strata  tn  relation  to  hygiene,  19S. 
Chart,  acute  lung  diseases,  19. 
consumption.  IS. 

cause  of  deatb  of  seafaring  people,  292. 
diarrheal  diseases,  20. 
diphtheria  and  croup,  22. 
diseases  of  seafaring  people,  293. 
typhoid  fever,  21. 
Cheese.     See   Foods  of  Animal  Origin. 
Chimney  as  a  ventilator,  41. 
Chlorine-gas,  poisoning  by,  251. 
Chocolate,  14B. 
Choke-damp.  29.  252. 

poisoning  by,  262. 
Cholera,  Asiatic,  history  of,  409. 
epidemic  of,  at  Hamburg,  K. 
In  soldiers.  283. 
rfsumti  of,  438. 


Cholera,    special    measures    against.     See 
Quarantine. 

spirillum  In  water.  77. 

transmitted  by  drinking-water,  76. 

vessels.     See  QuarantlDe. 
Clstema,  above  ground,  50. 

underground,  60. 
contamination  of,  60. 
Clay,  dense  marls,  and  alluvial  soils,  197. 

slate,  the.  196. 
Climate  and  diarrheal  diseases,  12. 
Clothing.     See  Personal  Hygiene. 

disinfection  of,  463. 
Coal-gas.  composition  of,  26. 
Coca.  146. 
Coffee,  145. 

ground,  adulteration  of,  146. 
Cold,  respiratory  dtseaaes  caused  by.  13. 
Color  of  water.  100. 

slgnlOcauce  of,   100. 
Construction  of  bablUtlona.  192. 

of  hospitals,  219. 
Contagion  and  infection,  3SS. 

carriers  of  infection,  387. 

dltferentatlon  of,  386. 

Incubation  period  of  Infectious  diseases, 
table  of.  386. 

period  of  infectiousness  of  patient.  387. 

questions  on,  390. 
Cooking,  136. 

Copper  and  other  metals,  bactericidal  ef- 
fect of.  81. 
Creamometer,  123,  124. 
Cremation.     See   Dead,   Disposal   of. 
Crematory,  494. 
Cultivated    soils,    197. 
Cystlcercus  cetlulosa  in  meat,  129. 

Danger  from  lead  pipe  as  a  conductor  of 

water,  78. 
Dead,    disposal   of,   369. 
cremation,  371. 
entombment  In  vaults,  371. 
interment.   369. 

on  the  battiefleld,  372. 
methods  of,  369. 
questions  on,  373. 

supposed   dangers   of   burial  grounds, 
370. 
Death-rate  among  persons  living  in  dif- 
ferent stortra  of  houses.  193. 
among   young   children    as   a   result   of 

overcrowding,  194. 
end  birtb-rate.  466. 

relation    of,    to    density    of    population, 
table  on.  192. 
Deaths,  registration  of,  466. 
Decomfiosltlon,     non -putrefactive,     bacte- 
rium of,  166. 
Dengue,  history  of,  427.    ' 
Deodorants,   447. 


67Q                     ^^|p                                                                  ^^^^^H 

DeoilorlEatlaa   o(  contenUi  of   prlvlaa,    U3. 

DlBMues,   epidemic,  trpbu*  fever,  UL           ^^^^H 

D?od[irlz«ri,   4  SO. 

yellow                  42S.                                       ^^^^H 

DermaLlUs  from  buq'i  nys,  UL 

la           climate*.  IS.                                          ^^^^H 

Dlarrb«B  Id.  Boldiprs,  y!9. 

la  Infants.  26.                                                      ^^^^H 

Dlbrrheal  dlaenBirs  Id   fat  »ummeT,  12. 

InddenC   to  acbOol   lite.  13S.                                      ^^M 

DimlnlBhcd  alr-pTeuturc,   eSccI  at,  8. 

InfccLloUB.  r^Bunie  of  Bamx  ot  lliv,  4SJ.              ^^H 

DipbCb^rift,  dlscnovls  nt,  Cfil. 

Ai]Hc><-t)Bea,  4j;.                                             ^^M 

dlfecUODB    tot   inoking    cUlIurm   in   9Ua- 

Ai^UaotaycoalB.   Vi9.                                            ^^^^U 

(               pected  cases  of,  Gfll. 

i3S.                                                   -^^^^H 

blaUrr  or,  4S6. 

^^^^1 

quB-ranUU'e  nt.   ESS, 

dlpbtlicrU.  4SS.                                           ^^^H 

l6a\imti  ft    ^39. 

dyBVDiitry,   i^.                                                   ^^^^^H 

DUeaje,  dimtnutinn  ot.  dm-  to  drataaKe  Af 

etauden,  iiS.                                              ^^^^H 

wet  Koil,    194. 

.gonorrhea,   43B.                                                  ^^^^^H 

germ  llieory  oC.  371. 

tirdrcipliobja.  it).                                    ^^^^^M 

q,ueBliiiiis   on,   3St. 

in.                                  ^^^^^^1 

moiquHo   trausmLBSlon   or,    miLnageiiLcnC 

4W.                                     ^^^^1 

or  epId^micH  or  Tallow  lever 

4S9.                                                      ^^^^H 

In    Ifae   IJstiC   of,   GI3. 

^^^^^1 

Dlaeaaca,  aeule  infectlouB.  propasnUoD  ol. 

mumpa,  133.                                                 ^^^^H 

7.  16. 

139.                                                      ^^^^H 

cautfi,   2?9, 

p^rtuualB.                                                              ^^^^^H 

contnKloUe  fthd  IfitectlolU),  Vae&er'B  Ub1« 

1^.                                   ^^^^H 

of   tbo  ttme-perloda   of.   lil. 

pneumonia.  4S9.                                                 ^^^^^M 

WIillelDg'K't'9  table  Bbo-wing  perliHlH  of 

^^^^M 

iluamntlDf  raflcr.  E-IS. 

reldPeliiK                                                        ^^^^H 

dui  to  stifiurpciiOD  or  locn)  ik^iI-pd  of  (rrl- 

SL-adei  (ever,  4*0,                                          ^^^H 

tatlDE     or     tioloonoua     sub- 

nmnll-Dax,                                                     ^^^^H 

BtanceB.   HI. 

^^^H 

MDitralned  attituati  and  icdentan'  l>'Ie. 

LClttlDUB,    140.                                                               ^^^^^H 

2ra. 

t^pbold                                                         ^^^^^1 

C«<«»1»0  «B«  Of  cerUlIP    ofBans.  M3- 

^^^^^H 

eipoAure  Ia  ekvaled  ar  varlabk  tem- 

tUber^UlilBlB,                                                                         ^^^^^1 

pt-rature       or      BiCuioapberlc 

whonplng-cciu^b.                                               ^^^^^H 

pnsB^irf,   2G3, 

rclSww  tuvnt.   441.                                             ^^^^B 

cxpaaure  t.o  mcc  ban  leal  rlolBiirr,  265. 

iddbI  fre<|tieal  In  pHfeAnB,  3B0,                                 ^^| 

Impure  driDktag-watvr.  M. 

of  ■uimslt  commii&liAbtK  to  man.   4.11.                ^^| 

InbalftEinii    of   Irrl.tailns   or   poiBDDoua 

Bclln-ami'eaBls,  431.                                            ^^M 

itUBI,  iSS. 

BintbrBi,    t:&.                                                    ^^^H 

KBBVi  or  TUHirB,  seo. 

bovine  tulicrcuIoBia,  4^,                          ^^^^^| 

epidemic,   hlslorj'  oT.  XIL 

elaiQdvrB.                                                          ^^^^^^M 

CGrBbro-Hptnal    miGiilDgltIa,    vpldemic, 

gumtlionB           44A.                                         ^^^^^^| 

139. 

^^^^H 

fbnl'PrB,    ABlBilr,   409. 

Bb.ppp-pmck.   -434.                                              ^^^^^H 

drogue,  127. 

tuberculDBlB.  bflrlDp,  4,tS.                                ^^M 

dJiihtliorln.  Ct. 

prnbalily  du<?  tn  olDiilnr  COUdHIOUd  of  tha           ^^M 

gonorrben,  i.W. 

BD^i,  Leg.                                  ^H 

Influmia,  <>pldGink',  428. 

aiiBroDtli)a.M«.  173.                                           ^^^^^ 

in«B»lM,  {35. 

table                                                                     ^^^^H 

m«[ilQRLliB,  ccrebrm-Bplnal.  epidemic. 

r^gUiratloti          4G&.                                       ^^^^H 

429. 

npread  b<r  anil  Im  purl  tips.  IIB.                                ^^H 

QUCItlODB    DO.    HZ, 

D 1  glutei  IMP  |a.      See   AnilaeptlfB.    DkBlQ[«Q-          ^^H 

relapelns  ffVKir.  4tS. 

Untfl.  uid  DeodoriBtB.            ^^^^^H 

iirarlpl   fpfpf,  i!B. 

DlalDf«cl1nE  cbambpra.  ateam,  IH.                 ^^^^^| 

BinBll-pf>X,    396. 

BUlpbur<furiiac«.  491.                                   ^^^^H 

lnri<^u.lBllon.  399. 

D  lain  fee  II  all    by    Bcrmitldal    BuluClaiiki     ISt.            ^^^| 

vacelniilloii.  toi. 

of  Bblps.     Sec  M»rlna  Hygieiic.                  ^^^^H 

Jencfr.  Gdward.  4(C 

I>lapo«al    of   the   drnd.     Sae   Bead.                   ^^^^^^ 

BweatlriK  •ickoeM,  S95. 

niToacope,    30,                                           ^^^^^M 

B7pbl]:la,  4X1. 

Dnlna,  bc«i  iiiBl«r:liil  for.  170.                       ^^^^H 

1                      mllPid  ferer,  (iV, 

deptb                                                               ^^^^^H 
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DralDB,  treea  for,  110,  198. 
UratDBge,   170. 
ot  Bhtps.     S«e  Marine  Hygiene, 
-pipe.  170. 
DrtnklDK-irBt«r.     62.       See     also     Water, 
Drinking-. 
COD  tarn ination  or,  by  excrement,  60. 
from   Ice  and  anow,   62. 
limit  of  aolld  matter  allowable  In,  S3, 
sourcea  ot.  60. 
Dust,  dlaeaaes  due  to   Inhalation  ot  Irri- 
tating  or  poiaonoua,   2&S. 
coal-dust,  258. 
metallic  duat,  208. 
mlnerBl  duat,  268. 
vegetable  dust,  169. 
In  air,  28. 

carrylns  bacteria,  28. 
nature  ot.  31. 

occu patio ne  concerned  in  maklns,  249. 
Dwellings.    See  HabltaUona. 
Dyaentery  in  soldiers,  279. 
r^umt  of,  438. 

Earth -closet.  117. 

BlOuvIa  trom  cemeteries  and  knackeries. 
17. 

Eggs.    See  Foods  of  Animal  Orlgtn. 
from  persona  and  discharges  ot  sick  In 
atr,  38. 

BlectHc  light.  204. 

Electrical  and  magnetic  condltlona  of  the 
atmoapbere.  fi. 

Epidemic   cere bro- spinal    meningitis,   his- 
tory ol,  429. 
dlaeaaes  tn  hot  climates.  12. 
influensa,  history  ot,  428. 

Epidemics,   typhoid,   due  to  contaminated 
water-supply.  K-tt. 

Erythema  from  aun's  rays.  12. 

Eucalyptus  tree  for  draining  soil,  170,  198. 

Examination,    bacterloloslcal,     ot    water. 
See  Water, 
of  food.  160. 
of  water.  93. 

ESzcrement  contaminating  drinking- water, 
60. 

Excreta,  disinfection  of,  iS2. 

Exerclae  and  training.     See  Personal  Hy- 
giene. 

Fat  In  milk.    See  Foods  of  Animal  Orlgtn. 
Fever,  relapsing.     See  Relapsing  Fever 

scarlet.     See   Scarlet  Fever. 

typhoid.    See  Typhoid  Fever. 

typhus.    See  Typhus  Fever. 

yellow.     See  Yellow  Fever. 
Filters,   comparative  utility  ot  stow  sand 
and  mechanical.  92. 

domestic,  81. 

mechanical,  M. 


Filters,   mechanical,  chemicals  used  with, 
M. 
cleansing  of,   Bl. 
emclency  ot,  92. 
principles  of.  SO. 
slow  sand,   conatructlon  of,  84.  86. 
first  in  America.  88. 
Filtration.   81. 
conclusions  ot  R.  Koch  upon,  86.        * 
Dr.  A.  Robin's  conclusion  from  experi- 
ments at  Wilmington,  Del., 
87-88. 
slow  sand.  84. 
effect  of.  84. 

general  Installation  of,  88,  90. 
pri  net  plea  ot,  84. 
summary  ot  experiments  upon.  87. 
table   ot    comparative    mortality    before 
and  after,  88.  89. 
Fire-damp,  262. 
dangers  ot.  ^. 
In   mines,    27. 
Piles,  danger  trom.   tn  quarantine,   626. 
Food,  UO. 
adulteration  ot,  147.  148. 
adulterations  ot,  table  showing  detection 
of.   tn   one  year   In   Illlnola, 
149. 
albuminoid  proximate  principles  ot,  117. 
caloric  value  ot,  to  calculate,  116. 
calorie,  113. 
carbohydrates.  118. 
deflnltion  of.  110. 

dietaries.  sUndard.  Hutchison's.  114-llE. 
dietary,     tor    adult     male    of     average 
weight.  Uble  of,  UL 
standards  of,   111. 
examination  of.  lEO. 
butter.  162. 
oleomargarine.  163. 
Insoluble  fatty  acids.  IM. 
meltlng-polot.  154. 
specific  gravity.  163. 
flour  and  bread.  164. 
for  alum.  lES. 
for  copper  sulphate,  166. 
for  ergot,  166. 
for  gluten  tn.  164. 
for  mineral  substances,  166. 
for  water  and  ash.  164. 
milk.   160. 
for  annatto.  161. 
for  txirtc  acid.  161. 
for  cane-sugar.  162. 
for  formaldehyde,  162. 
for  percentage  of  ash,  161. 
tor  percentage  ot  fats,  161. 
for  sodium  carbonate,  161. 
tor  toUl  solids,  161. 
fat,  118. 
Increased  combustion  of,  118,  lit. 


UJDEX, 


Dod,  gnai^r  couB-iiaiptlDa  ot  cart(c<ti?- 
dratEs    Aixfiag   exercise.    IIS. 

In  prliODfl.  350, 

m&t«rlaJa  ol  ftvcrag«  prkei,  Ub1«  at 
rompiLrnllve  cttal  ot  dljestl- 
bLe  cuirLcntB  aad  eapre7  la 
dlRtrcDt.  US. 

DutrltlDn,  pbyaiology  ot.   111. 

■utrltlve-  lngrpdl''nta  of,  tablo  ol,  UG. 

prludpkB.   aUini:iitB.r)r.   110. 
pcvxtmati^,  IID. 

ptoxlmuie  ]irln(i^ka  at,  110, 

qu»otl1jf  sad  cbaractfr  of,  ncceasBrj,  110. 
tata  or  L-arbobyd rates,  111. 
proteldi,  lU. 

Mltl,    110. 
WBlcr,   Ua. 
quDDtlly    oi    any    alnele    one    aeceiBarr 
for  e;iifiieoM,  117. 

(JU«9tlOUE'   lO    CljQ]ltfr   III    OD,     lilS, 

ratton,  an  Meal,  11^. 
rcdurpd.  of  Chliiciiilen,  115, 
of  Chltti-nilfn,  cxperlmraU  wUh,  Ufl. 
relation  uf  i^imiitu  to.  iiT. 
ri'lxtlve    prfrpnrtloD     of.     for     mea     and 
WDtatu,  Its. 
of    m Ir^eonaus    lo    non-nttrciecQaiia, 
prLni'IplEH.  113. 
BlftOaard   aictarleB,    HulcMson'a,    IH-11F>. 
unit   of   iDvaauremeut   of   Che   fuel-valuo 

of.  m. 

uatv  of  nutrlcnlB  Itl   bodr.  III. 
itpr    ana    nIbiT     luarsBDt<:    proxltDats 

prlnciplcB  of,  lis. 
ods,   claasktlpatlod   ul.   nil. 
dI  animal  nrigin.  119, 

tidulitrntloD  of,  HT,  tW. 
bultew,   l».   1S5. 

relatlvp   value  of   ditfrrrnl.   In   all- 
meDUry   prinoiplea,    iM. 
cegt.  13S. 

rookc'il.   dls^Mtlfalllt]'  of.   13^. 
flah,.    DTBtera.    craba,    a  ad    Ivbatera, 
polaoning  by.  130. 
jt^lKOnllig  by,  iieuatEra,  130. 
meat,    I9fl. 
rhangra   In.  aftir  daatli.   137. 
tiaraaltea  in.  128. 
-plnniaiim   In,   1Z9. 
pbtrpfacllon  ot.  I£S, 
flolubl?  prpparatlona  of.  1ZT,  1E8. 
ta^le  of  rslaltve  proporllons  of  fat 

and  Kotplda  IQ.  127. 
tainted.       prpvvnilaa      of      dlai-ass 

frpfrt.  LB. 
lubw!.'ti!ou»,    iS3. 
uqIII.   KS.   139.    1.11.    IS2. 
pr^yipniion  of  4Ip<fm«  from.  1S2. 
]itotaalQ«a  Is.  in. 


rooda.  of  anlRial  origin,  mElk,  adultvri- 
tioH  Of.  m. 

dEiernilDatiaa  of  tbe  qualltjr  of,  m. 
tDfectlDO  br.   Ul,   122,  123. 
Bklm-inllk.  121. 

Ep^HC    glBVltr    Qt,    121. 

trrotoxlcDu  >tt.  111. 

whey,   ija, 
oko-margarlnp.  I3ii. 
■■awiH-miik."    \2X 

Pi  vegptatjlo  M'lElU.   133- 

adultiM-atloc  of.  117,   US. 

bread,   133. 
aubatlLutca  for.  131. 

coDdtmcntB.   ]3B. 

dour,  adulleratlvD  vf,  134. 

frulta  and  nuts,  135. 

Krevn  vegirtahlea,  1^, 

ipRuoilnoua  B«eda.  13<(- 
compoaltlon  ot.  tSv, 

rrP,  ctlaenar  due  t«,  111. 
FoodBlufle.  i^alorln  VaMr  □(,  115. 
ForinBldifh}'dp  na  a  dlHlaf^ctniit,  45C. 
With  potaBatum  pcmatisatiaie,   4!i7. 

danger  of,  UA. 
Fri»!-6UQ.  IX 
rrylnp,   137. 
Fungi,  luwirr.   In  air.  $. 

Gaam  from  putii-farllon,  polaonlTiE  bjr,  'ZSS. 

or  vapuFB,  IrrlCatlng  or  po^acrn'Oua,   dla- 

rani^B    dne    lo   InliDlalioa    Oti 

ammaiilB^  2M. 
aalllne  vnpor.  SGT, 
bl«iilphtd«  «r  carton.  153, 
bromLue  vupof.  2M, 
carbon  blHu1ph<de,  769, 

ainsUc.   HA. 

monoxide,  SEI. 
carbureted  hydroKeiit  3EL 
chokc--danip,  153, 
clilvrlif^  gaa.   Z51, 
coptirr  vnpsrs,  2!fi. 
(lrti-da.nip.   !B3. 
saara  [rom  puirKaotlon,  2S3. 
hydrorhlorlr-aHd  saa,  391. 
hydrogpn,  carburclted,  Kl. 

«ulphurclLfd,  £t3. 
lodlDi'  nod  bromlDe  aapora,  Ki. 
■cad  polBODlnjt,  I&l. 
mi^ivurLal  polBonloE.  tSi, 
raetbsDf',    Z5Z, 
nltrir-nrtd  fiimipa.  KO. 
pelroltum  vupor.  2li4. 
Bulpburclt^d  brdroBi^^n,  XI. 
aulpburDua'atld  gaa,  Z50. 
luriientlnr  vaiior.  2&I. 
cIdc  or  cdpper  vaimra,  SB. 
GB»-»glH,  yw 
Oermlcldal   aolutlona.  dlalnFcetliw   br.   1M. 
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QlD,  142. 
Glandera,  OT. 

resume  of,  438. 
Gonorrhea,  hlatorr  of,  433. 

r«sumA  of,  439. 
Granitic,    mcUmorphIc,    and    trap   rocka, 

tbe,  W. 
Oravflla,   196. 
Ground-air.   See   Soil,   Atmoaphere  of, 

-water.     See  Water,  Oround-. 
QuaniDa,  146. 

Gjmnastlc  training,  tables  ahowlns  effects 
of,  on  development,  35G,  3&T. 

Habitations,  construction  of.  192. 
character  of  the  soil,  196. 
chalk,  196. 
clay,  dense  marln.  and  altuTlal  ■oils. 

197. 
clay  slate,  196. 
cultivated  aolls,  197. 
granitic,      metamorphic,      and     trap 

rocks.  186. 
gravels,  IM. 
limestone  and   magnesium  limestone 

rocks,  196. 
eanda,  196. 
flandstones.  196. 
taouse-d  rain  age.  205. 
water-closets.  £06. 
Iiouse-drain,  ZIG. 
•oil  pipe,  214. 
trapa,  112. 

water-supply  tor,  Sll. 
Interior  arrangementa,  196,  200. 
sise  of  rooms,  ventllatlDg  and  heat- 
ing, 200. 
wall-coating.  203. 
ligbtlog.  203. 
materia  la,   198. 
questloDB  on,  217. 
site,  194. 
unaanltary,    effects   of,    upon    young 

children,  194. 
water- supply,  SOG. 
offlclal   superrlslaa  of   the   sanitary   ar- 
rangementa  of,  216. 
Hardness  of  water.    See  Water. 
Health   and    life,    relation   of  occupatlona 
to,   146. 
effect    of    cfaangea    of    temperature    on, 
11.  IJ. 
preyentlon  of,  12. 
of    continual    Inhalation    of   aewer-atr 
upon,  27. 
humidity  of  atmosphere  connected  with 

changes  of,  16. 
Influence    of    cbangea    of    atmospheric 

pressure  on,  7. 
occupations   prejudicial   to,   149. 
Heat,  effects  of  great.  263. 


History   of   epidemic   dlaeaaea.     B««   Dla- 
eases.  Elpidemlc,  Hlatory  of. 
marine  hygiene,  285. 
Hoqiltal,      general,      administration     and 

management  of,  228. 
Hospitals,  construction  of.  219. 
administration  building,  226. 
buildings,  219. 
batbrooma,  224. 
dead-houae,  2iS. 
dining- room,  226. 
dlalnfectlng  chest.   2SG. 
AnftTQOl  materia)   In   celllnga,   224. 
Boors.  223. 
Johns  Hopkins   Hospital   as   a   model, 

220.  221. 
kitchen,  226. 
laundry,  226. 
pavilion  ayatem,  220. 
question  a  on.  228. 
Bite.  219. 

ventilation  and  heating,  22:i. 
ward -kite  hen  a,  226. 
water-closets,  214. 
water-supply.  225. 
House,   material  for  building,  19B. 
Houaes.    See  Habitations. 
Humidity,  absolute.  G. 
low  abaolute.  a  cause  of  respiratory  dis- 
eases. 13, 
of  atmosphere  connected  with  changes  of 

health,  le. 

relation  Of,  to  atmoapherlc  pressure.  4. 

to   temperature,    table  showing,   G. 

Hydrants,  out-door,   78. 

Hydrochloric  acid  gas,  poisoning  by,  260. 

Hydrogen,    carburetted.    In   the   air,   27. 

poisoning  by,  262. 
Hydrogen,  sulphuretted.  In  the  air,  27. 

poisoning  by.  253. 
Hydrophobia.     See  Rabies. 
Hygiene.  Industrial,  216. 
marine.    See  Marine  Hygiene, 
military   and   camp.     See   Military   and 

Camp  Hygiene, 
peraooal.    See  Personal  Hygiene, 
prison.    See  Prison  Hygiene, 
achool.    See  School  Hygiene. 

tee,  S3, 
contaminated,  M. 
snow,  64. 
Illuminating  gas,  carbon  monoild*  In.  ft. 

chronic  poisoning  with,  16, 
Immunity,  theories  of,  379. 
Ebrlich'a,    -'2. 
Hetctanlkoff's,  331. 
questions   on.    384. 
Impurities  in  water.  63. 

soil,  diseases  apread  by.   116. 
Induatrial  hygiene,  246. 
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luduelrlal  hrEl^n^,  quditlociB  oa.  ZCA. 

Marln^i  fayglerie,  navr  ratlau,  .125_ 

^^^^1 

Ifit^Ltofl  bf  coaiamiiiiiled  ulr,  ;. 

Ulllk'S  ur,  3SS,  3£l.  3JU.  331.  033. 

^^^H 

tnrrierH  o(.  m. 

ilUi:et]oaa  oo,  347. 

^^^H 

lafluaazB.,    ^ptd^mlc,   tiliiory   or,    tSB. 

ship,   tbe.  31::. 

^^^1 

r^suin^  ut,  I3S. 

ttfsnllDi^BS.  :)lg. 

^^^H 

IngPHiLa.   dlslufecUOD  Ol,  IGC. 

dry    decks,   319. 

^^^H 

H            Interment.     Srt   npnd.    DIhppsbI   of. 

Ubli^  Bhowlnc  benrltt  of,  31t. 

^^^H 

'            lodlnt^  Btid  brumiui-  vyjiirrs.   [KJleoDlas  bf. 

GooalriJctloD,   312. 

^^^H 

1                                        SE-t. 

battlcsblp,    Blr-Hpacd   ot,    tabli! 

^^^^B 

KPfrr.  US.  i«. 

plan  of,  SIE, 

^^^H 

Ki-roBellp.   EiO, 

dlBLurertloQ,  3:i>. 

^^^H 

KumjH,   U3,   m. 

L-nrbuj]  dluilil^.  {Jo, 
(ormaldc'hyilie,  SIS. 

^H 

Lac  Code  D  ml  meter,   1S4. 

Ume.  314 

^^^H 

Laptom^tf^r,  123. 

niercurlr  cblorldc,  331. 

^^^H 

LactoBco))?,  123. 

i(4«n],  ;1Z1. 

^^^1 

'          Lead  plp«a  bb  rO'imucinra  of  water,  ann- 

Buipbur,  312, 

^^^H 

fers  of.  TS. 

veD.tLLallOR,    SSS, 

^^^H 

pDlHODlns,  2S4. 

dircroDt  ttiKthods  ni,  310. 

^^^H 

Lccumca.  134.  115. 

ayuteaiB    ol    lilafiu   naA    UiMtnirtp^,           _^| 

L«Dtllfl.  134,  lS& 

342. 

^^^H 

Lepr         T^Aumf  A'r,  inil'. 

isbl«a  ol,   m,,  3*1^. 

^^^1 

1            Lite   and    b^altb,    relullon    of   oc?upjitloDB 

Haltr-supply,  S.W. 

^^^H 

'                                       to.  2^^. 

allowanco  ol,   pi>r  man,   33S. 

^^^H 

ExpMUtlon  □(,  la  BbHtalacrB  and  uiera 

AbAlrale   of,    tabic  Bhiiwlai;.   33fi, 

^^^1 

of  Klcohol,  Ubie  01,  141. 

coutHOiilnatlan,  ol,  US. 

^^^H 

LiKhttnE,  MS. 

diatllled.   tnLle   of.   335. 

^^^1 

LiiDMttiQe     nod     mwD^sium     linieatoii» 

diatllkrfl.    I3K, 

^^^H 

rocks.  Lh-f,  1M. 

acimli'-bTHl,  337. 
MarrlaiceB.  reglBtratloD  ot,  46&. 

J 

,            Malaria.   r^Bumfi   of,   439. 

Mate,  lit. 

MntBTlnl   fC'Vers   Id   aolillors,   JgA, 

M4-aalN.   falatorr   of,   4E5. 

^^^M 

i            MftD,    dltebsp*   of    adlDinla    EotainUiile&ble 

quara&tlD?  ot,  EiSS, 

^^^H 

1                                       CO.     See  DlBCaira. 

r»auiii»  of.  )»9, 

^^^H 

1           UMxMkt  HjrKlcne.  Sffi. 

Hoal,     §«-■  Pontic  PC  Animal  OHkId. 

^^^H 

s                 hlige,  rompOBltlon  dF.  307. 

H«chBQ9cnl  Bltt^ra.     See  PlUcra. 

^^^^1 

1                  tatkiee  or,  303. 

fil«DlDBitla,  ceivbra'Bplnal,   epidemic, 

bin-          V 

r                      -irat«r.  at  (be  bollvr-mon),   Ell. 

to  17  of.  439. 

^^^H 

ll                       at  tht  cambuse.  311. 

HuT^Uflal  pDlaoalDS.  Z6t. 

^^^^1 

|{                          ol  tfae  enftlD^-Micini,  311. 

Mi-thanc,   pcilBonlDf  bjr,  !SS. 

^^^^1 

1                          ot  l.h(>  slar^-riKini,  3lt. 

Uotb-Odfl  o(  pUPl(l<'8llrin  Q'  Bcwag-p,  IM. 

Sh*,    ^^M 

dmlbfiBf-  itt  flhl|i»,    39T. 

Sewage,   MtcIiodB  of    Purifl-           ^| 

batll'^BhlpH,  :£91. 

catlon- 

^^^H 

bllKe-water,  Z9T. 

HIcrD-DrgaQlsiui  In  aeweP'alr,  H. 

^^^H 

tnbleB   of    variallnn   of  romposKlaa 

UllUarr   Dcd    tB.m}i   bjrglBne,   SGB. 

^^^H 

qr    SOT,  309.  310. 

gntnp  tJiacBsn,   !7?. 

^^^H 

■uminary.  301. 

cbalvra.   ilKJ. 

^^^H 

iurCace  dr&lanse,  IPC. 

diarrbua,   ?79. 

^^^1 

two  pielbodB  of.  'iSl. 

djBeatcr)',  ITS. 

^^^H 

bl<lDrlr^»].  JSs. 

malartnl  leyen,  280. 

^^^H 

tuvrbldliy  oDd  taoMnllty  occufflac  la 

pbtblBlB.    183. 

^^^^1 

BVBtnrlng  iKopI?.   *§!!. 

flj^urvr.   i^- 

^^^^M 

cuualltei    and     dlBBblhtlca    due    to 

trpbold  tcTrr.  EtI. 

^^^^M 

•btpwrMk,  H6. 

l)-pbu«  fev^T,  3K3. 

^^^1 

Ubl«  vt,  2M.  »7. 

TCDcrtn.)  diBreian.  SSI. 

^^^H 

cti«rtB  of.  »!,  S3. 

yijllaw  fc^vpr.  2X1. 

^^^^1 

bMltb  «f  tbc  ii&ry  And  marlno  ^orpi 

boapilnl  tealB,  3It. 

^^^^M 

of    Ibn    Uiitt«l   StBt».    EM. 

TQI>Bq,Ul(0»B.  S&l. 

^^^^M 

Ublid    af.   £9I>,   Z91,   2!ll.    2i&. 

qup.ntbooa  on.  SH. 
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miiUiT  and  camp  hygiene.  NtntUry  car« 
of  camps,  277. 
the  clothlDK  of  the  soldier,  272. 
the  dwelling  ot  the  soldier,  274. 

tents,  276. 
the  food  of  the  soldier.  270. 
table   showing    components    of,    270- 

27L 
table   showing   calories    of    (German 
army),   271. 
the  recruit,  268. 
the  training  of  the  soldier,  269. 
Hllk.     See  Foods  of  Antmat  Origin. 
Mineral  waters  In  this  country,  classifica- 
tion of,  U. 
table  showing  analyaes  of  some  o(  tbe 
more  popular,  60. 
Mines,  Are- damp  In.  27. 
Model   study  room,  232. 
Moore,    J.    M.,    obserratlons    on    relation 
of    respiratory    diseases    to 
low  temperature,  14. 
Mortn's  Uble  tor  air-space,  40. 
Mortality  among  residents  of  badly  con- 
structed dwellings.   192. 
tram  typhoid  ferer,  table  of,  30. 
tram  various  diseases,  table  showing  In- 
fluence ot  alcohol  upon,  141. 
table   ot  comparative,   before  and   after 

filtration,  86,  SB. 
typhoid,  average.  In  cities  suj>plled  with 
Altered  water,  76. 
In  American   cities,  table  showing,  72- 
75. 
Mosquito,  danger  from,  in  quarantine,  626. 
Influence   of,   upon   the   management   of 

yellow  tever,  5U. 
transmlsalon  of  disease,  management  of 
epidemics    ot    yellow   tever. 
In   the  light  of,   642. 
Mosquitoes  and  camp-lite,  281. 
Moulds  In  air,  6. 

spores  ot,   in  air,  6. 
Mountain  sickness,  9. 
Mumps,  r6sumd  ot,  439. 
Municipal  quarantine.    See  Quarantine. 

National  quarantine.    3ee  Quarantine. 
Naval  hygiene.     See  Marine  Hygiene. 
Nervous  disorders  In  scbool-chttdreo,  239. 
Nitrates     and     nitrites     In     water.       See 

Water. 
Nltrlc-acld  fumes  In   tBctorles.   2S0. 
Nitrogen  In  atmospheric  air,  2. 

Occupation   neuroses.   £64. 
Occivattons    concerned    in    making    dust, 
249. 

hygiene  Ot.    See  Industrial  Hygiene. 

prejudicial  to  health,  M9. 


Occupations,    relation   of,    to   health    and 
lite,  246. 
table  showing  average  age  of  certain,  S41. 
Odor  of  water,  101. 

signlflcance  ot.  101. 
Oleo-margarlne.      See    Foods    ot    Animal 

Origin,  Buuer. 
Organic  matter  In  water.     See  Water. 
Overcrowding  In  cities.   192,  193. 
relation  of,   to   pulmonary   tutwrculoals, 
193. 
Oxygen  and  carbon  dioxide  In  ground -air. 

See  Soil,   Atmosphere  of. 
Oxygen  In  atmospheric  air,  2. 
Oione  In  atmosphere.  6,  30. 
test  tor.  30. 

Paraguay  tea,  146. 
Parasites  In  meat,  128. 

cysttcercus  cellulosa,   129. 
trichina  spiralis.  12d. 
Parkes  and  Kenwood'a  table  of  dally  quan- 
tity   of    water    required    by 
human  beings.  47. 
Parkea's  rules  for  ventilation.  41. 
Parotitis,   rfiaumfi  of.   4S9. 
Pstent   medicines,    amount   of   alcohol    in 

various,  144. 
Peaa,  134,  136. 
Pellagra,   134. 
Perflation.  40. 

Person,  disinfection  ot,  4G3. 
Personal  hygiene.  353. 

hatha  and  t>atblng.  357. 
cold.  358. 
taken   when   heated   or  perspiring, 
359. 
cramps.  360. 

drowning,    methods    ot   resuscitation 
tor,  360. 
Michigan,   361. 
Sylvester's,   360. 
tree.  362. 
questions  on.  3G7. 
rules   tor.    3G9. 
sea-bathing,  358. 

artlfldat.  recipe  for.  3G9. 
tepid,  warm,  or  hot.  358. 
clothing,  363. 
absorption   ot  gasea  and   vapors  by, 

365. 
color,   384. 
dyes.   385. 
lit.  365. 

materials  for.  363. 
animal  skins.  364. 
cotton.   363. 
leather,  364. 
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PerooDLl  b^ilene.  tlcCtilDg,  materials  (or, 
tLnen.  :M3. 

voai.  .tea. 

BDii-lnlliiminabtp.   procesa  at  leDder- 

QUMLlODB    on,    3St. 

BinrelM  and  training,  STiS. 
■mount  r^uLrvd,  SM, 
overaxcrtinn,     356. 
queittaDB  oo,    3GT. 

tablet    HhovrlDs    pR^ct   of    Kymnaitlr 
training     on     deTclDpmcDt, 
3BS,    SET. 
riueallDDB  on,   ,1117. 
recritatlon   and   rest,   26S. 
Potro]«uiii   v.Dpor,   effpcti  of,  iat, 
Peltcnkufrr'a  method  for  dm^rmlnla^  car- 
bon dioiia?  In  nir,  IS. 
PbthlBfH,  effect  o!  rarallrf  Blmoaptiere  on, 

to. 

In   soldiers.   233. 
PiDHCope,  133. 
PiDjtuc.  orlcDUI.  Dlfltorr  at.  391. 

rJBumd  of,  439, 

-veaB«l.a.     See  QUBrBntlui?, 
FIadi  ot  iDlAke  a&il  wnttr-towcr  in  Wit- 
tnlDSton.   Dvl.,  83. 

ot  alaw   Mud    flllora.  SG. 

nrC  HtorBBe  rpst^rvoir  In  Wllralngtoa.  Dvl., 

es, 

PneumonlB,  <?ri>u[KiUB„  fmCBlll;  oF,   In  u^i  ni 
of  alcohol.   HI. 
r^ume  or,   I3<l. 
PolHonlng:  bf  obsorpllon  at  loml  acilon  □( 
IrrllAtluK  or  poisDnnua  tttib- 
■tnocea.     Sm  PolBotiDUS  Sub- 
staocca. 
by    Inhalatlnn   at   foaea   or    vapors.     See 

OaHpe,   ulr. 
cbronlL-.  with  lllumtuBllric  esb.  2fl. 
PolaauoiiB   dufit,    dtaeea^fl   due  to    tbe   Ln- 
bsUtlloti     of     IrrltaLlog     or, 

as. 

naev   or   rnpora.    dlsenaea    duo    to    Cbe 
LobBlatloD    of    IrrltntlOK   or. 
!^. 
mibatanceH,  dJaeoaea  due  to  tbe  abaorp- 
tlon   or  local   action   of   irrl- 
Uline  or.  Ml. 
•Ikall,  •IroDB.  »3. 
•nmle,  261. 

blcbroiDJite    of    potaBBlum,    293. 
Clfisi-blovr'rfl,    Z^Z 
petrolii^ra,   JflJ. 
pboBpboruB.   :^l. 
potBBalum  bIctiroDiate,  BBS. 
jlqalolfle.  382. 


Populallan,    ^unsUy  ol.   tublo  on   relistlaa 

of    dcalh-rnif    In.    Wl. 
Porter,   113. 
PriflflplvA.    alltneDtsry.    IIU.      Sex    FiMid. 

PrpKIBiBtc,  lin.    See  Food, 
PriSoD    byK^eDC,   SIS. 

diieaen  nioai  frc^ju^Dt  In  prlaoaa,  KU. 
fKerolBP.    y6D. 
rood.  3r>o. 
pUnlnbmcnt.   ilfil). 
qu4!st<on.H   oD,  3aJ, 
rorofnu.  t>rlD<:lplcs  of.  3IS. 
eltv  for,   qualities   nevi^Baary,   3r>0, 
PrITiti  as  M)un:ea  of  coslamluiitlou,  GO. 

VFiitllatioii   <if,    1T.1. 
Prlvy-vauHtti.  dlatflfettloti  of,  06, 
Plotnaliiis   in    m^t,    129, 
PrapbylaxlB   oirnliiat   yellow   tevpr   oa    tbn 
Triaa-McicEcan  burilcr.  caut- 
paiKD  or,  hiS. 
Protelda.     Spe  Foodi. 
Pruxlaiflte  prlDclplcB,    lio,     Sfe  P<kh1. 
PuliDODary    ulTcctloni,   chmok,    rciiLdllioua. 
l>rtdlaiKiBlng  to,  !L. 
lUbertuLoala   and   ov^rcruwdlag,   193. 
PuriQirntlon  of  wntor.  atorsBc  and,  77, 
Puirpfartloii.   bncterlum  of,   Iflfl, 
Ovdiiftlbn  or,  SGS. 
Efisei    from,    p^lionliiK  liy,  2S3. 

QUaranClnolilE  dli>caa«a,  4T3. 

t«l)|?  of,  173. 
QUaraDtlDp.   4TZ. 
dydnKlon    qf.    ITS. 
dlaruBi-B.  qunranlljiahte,  4TS. 

table  n(,  CS. 
fliVlBlion   nj,   Iwii   DBlurnl.  *73. 
donii^tk,  m. 
plant  fur.  m. 
uw^liuragra.  4B!l. 
burrBclis,   493. 
bnlli'bQUBf,    19,1. 
boardlnB-atiLtEnn,    4W. 
banrdiiiK-Ti'Hpl,  480.       . 
cremstory,   41*4. 
tfLaln lectio Q  hj  Keroilcldal  aolutlann, 
4SE. 
br  eteam-cbBmbErw.   490.. 
br   BulpbuT-fumacp,   ISL 
hoapllBlB:  462. 

BtFiaD]    dialurpcilQE   chaiDb<^rB,    i9ir, 
■uliibur-Tiirnatf',  til. 
naivr-Huppty,   494. 
■whflrveB.,   489. 
r«Rula(laDiB.    4^, 
dtsluffeUbtA,    autliDrlird   aaid    Uctb- 
□da  ot   nap,   SOS. 
npiillcBtlon  of,  in  guanuttloft  work. 
5S1. 
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Quarantliie,  domeBtlc  regUlatloiiB,  applica- 
tion of  dislnfecunts,  vessel, 
articles    Injured    by    ateam, 
613. 
bedclothes,  SIS. 
clothes    and    room    fumlsbltis, 

S13. 
cooking    and     eating    utensils. 

B14. 
hold  of.  Iron.  6U. 
holds  of,  613. 
living  apartments,   G13. 
textiles,  soiled,  514. 
gaseous,  509. 
tormaldebyde  gas,  510. 
sulphur  dioxide,  G09. 
physical,  508. 
boiling,  608. 
burning,  508. 
steam,  509. 
nolutloDS,    chemical,    bichloride    o( 
mercury.  51Z. 
carboHc  add.  512. 
formalin,  '512. 
Infection,   496. 

of  sutc  and  local,  50S.  530. 
preamble.  496, 
quarantine,  497. 
requirements,  general,   498. 
special,    Canadian    and    Mexican 
frontiers,  606. 
on  account  ot  cholera,  000. 
leprosy,  604. 
plague.  606. 
■mall -pox,  EOS. 
typhus    te»er,    604, 
yellow  fever,  601. 
relating  to  naval  veaaels,  GOT. 
Btatlona,  maritime.  4SS. 
flies,  danger  from.  In.  52G. 
foreign.  473. 
regulations.   474. 
bills  of  health,  474.  4TT. 
exemptions,  ATI. 
form  of.  474-475. 
supplemental.  475.  477. 
form  ot.  475-476. 
cargo,  479. 

exemptions,   4S0. 
cfBclency  of,  488. 
inspection  of  vessels,  478. 
paBHeDgers  and  crew,  481. 

Inspection  card,  form  of.  483. 
ports  exempted  on  Canadian  border, 

477. 
quarsntinable  diseases,  474. 
records,  reports,  etc.,  484. 
requirements  at  tea,  4S4. 
dlilntectlng  lolutlons,  4S6, 


Quarantine,    foreign    regulations,    require- 
ments  at   sea.    witb   regard 
to  vessels,  478. 
Inland,  533. 
camps  ot  probation,  630. 
Camp  Perry.  Fla.,  537. 

discipline  of,  538. 
detention   camp,   Waynesvllle,  Qa., 
639. 
cordon,   the  sanitary,  533. 
yellow  fever.  In  Texas,  634. 
IntersUte,  651. 
notification,   553. 
quaran  tin  able  diseases,  6G3. 
regulations,  general,  S62. 
disinfection,  554. 
lor  cholera,  654. 
for  small-pox.  655. 
for  typhus  lever,  556. 
for  yellow  fever,  654. 
yellow  fever.  553. 
mosquito,  danger  from.  In,  626. 
Influence  of,  upon  the  management  ot 

yellow  fever,  541. 
transmission  of  yellow  fever,  manage- 
ment   of    epidemics    In    tbe 
light  of,  642. 
municipal.  K6. 
diphtheria,    669. 
diagnosis  of.  561. 

directions    for    making    cultures    In 
suspected  cases  ot,  661. 
measles,  558. 
scarlet  tever.  569. 
tuberculosia,  562. 
sanatorium  treatment  of,  G64. 
plant,  quarantine,  489. 
questions  on,  565. 

railroad,  and  Inspection  service,  S44. 
medical  Inspection  of  immigrants.  650. 
regulatlona  for  sanitary  inspectors  of, 

548. 
train-Inspection    service    during    the 
Brunswick  epidemic,  545. 
school,  242. 

service,  the  national,  627. 
aide  to.   529. 

■tatlona  on  Delaware  Day  and  River, 
627. 
station,  management  of,  514. 
cholera,  special  measure  against.  521. 
canw>,  regulations  tor,  624. 
detention,  624. 
hosplUI,  525. 
Inspection,  514. 

vessels,  cholera,  treatment  of,  5IB. 
plague,  treatment  of,  517. 
yellow  fever,  treatment  ot,  515. 
Stallone,  maritime.  488. 
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QuarEnllne,     yellaw     le-ver,     campDlgn     of 

prooliylBite   agBlnet,  nf  (bi! 

Tj-'xhb-MhIi^bh    bortlpr.    &J3, 
IntTueDcp   of   ihe   mosqulta    upixi   Ibc 

mflnu^pin-rnC  oF,  Gil. 
nianagcmr^nl  of  rpld^mlcB  oC.   In  tbe 

^^Kii^.  of  ilii?-  mosquUo  trA-tis- 

mlsBlon  of.  Mt. 
<]MnranIlDi>«,    otitlgnnl    iiivpvction    at    all. 

EUR,   Kltt. 

iDBtrUCttoDH    to  (iffluPM  inBktDg,   63f). 

anei'lal.   r<31. 
Qut^lloDi  Ith  Cbaplfrr  I,  nlr,  13. 

to  Cbn|y(pr  II,  waltr,  107. 

Id  CtiapUr  III,  (Qo4,  UB. 

Lo  Cbnt'ti-r  IV.   (hi.-  soil.   17(1 

lo  Cbnptt^r  V.  ri'tnaval  of  sfwagQ,   (9q, 

Lo  Can.pU-F  VI.  4-0 II Ht ruction  fit  baDlin- 

Uttna.  til. 
to  Chapter  Vit,  cpnacrucClDD  of  bHvltala, 

228. 
to  Chapter  VHT,  achool  brrleai,  tU. 
to  btiikpler  IX,  Induatrial  hyclene,  366, 
ta      rbapier      X,      military      and      minp 

hyglpnc-.  2i*. 
Ifl  Chapter  XI.  fnerine  hyEtcne.  3fJ. 
\o  Chapter  XII,   prison   hyRlenr,  35Z. 
to  Cb&ptcr  Xll[,  pFFBanal  byglpnc,  367. 
ta   CliBptvr   XIV,    dlepDsnl   oi   (hv    dead, 

J7S, 
V>  CbHter  XV^  the  Kerin  tbmry  at  dli- 

to  ChBpl«r  %Vl.  iMiptagioa  Bad  iDfeotlcm, 

sua. 
lo   CluptiT    WU.    hlatory    of    epIflBinic 

to   nhnptt'f   XVITI,   aiitlBppU.'s.   dlalnlec 

IniitA  nnd  dcpavranla.  Kl. 
Id  CbBptfir  XIX.  viui  RtailBtlcB.  170. 
to  Chapter  XX,  qunrantiike,  SSG. 

Rabin.  4K. 

r$auiD6  ot,  IM. 
lEagsnrlers'  dlaeaac.  !M, 
Ram-wnUT,    See  Water. 
Etatlon.   tiB.vy,  3ZS. 

Ublm  of.  HB,  3ffl.  330.  331,  X32. 
Ropreatioi)   mi   rest.     Seo  Penooal  My- 

Reclatratloc  of  birtbs,  4U. 
dmbB.  WS. 

dlaeui-B.  l&e. 
marrlagfi,  4Ali, 
RcEUlatlAtia.  (luamDttnt.     9«»  QuaraDtlne. 
Rvlapvlns  Ipict,  hlaiory  ol,  IIS. 

r-^utnt  of,  un. 
Removal  of  aew&ge.  173.    8m  Bewajff. 
H»Dplralorr   aiswaea,    relailflti    of   cold    to 
c-tlolosy,  of,   la. 


ResplratDTy  grmma,  certain  dla^asM  «in»- 

Inunicibltr  by,    7. 
Ri>«tpratli>ii    of    npparynily    Crowned   Ber- 

BDIIH,   HfiO. 
Rlyer-WBtpr.     S**  Watw. 
Roaatlns,   137. 
Rum.  IIS. 

SsudB.  1ST. 
Bandstaiiei.  I!IC. 
Sanitary  rnre  nt  f»inp8,  377. 
Starlft  fn^pr.   lilBtnry  of.   UHJ. 
iiuarniitlui?  oC.  &5Q. 

Tfuunif^     of,     t4<P. 

StIimjI  bygli-np.  228. 

age  [o  HLnrl   In  erbool,  23E, 
hlschhonrdfr,  2.11, 
doEka    2'31. 

gyran-n^iW  eIerelBl^s.  ;3&. 
heiebt  at  Bchoola,  SSU, 
Unigtfa  of  liniE  In  achool,  33R, 
tlBbllng  ol  BClioals.  23S. 
tpodf]  study  rooin.  iS2. 
quPBtlana  an,  244. 
rtiDtllatlon,  329,  230. ' 
^*atr^'C[oaf'U,  ISS. 
-i\ts,  dli«BseB  iQcidrnt  to,  z:t5. 

caUBra     of     puliuoiiury     luberculoais, 

«umiiiuiilcablp,  ZlO, 
dsfertlve  hearlne,  HS. 
dig ea Hire  deraitgi-mwriU.  210. 
disordprod  ini.'DstruaitBn.  MO. 
npar-slRbtednfaa,   !3ft. 
fiprvuus.  239.  2(0. 
BplDBl  curvniurr,  233, 
B«B-bath,  sninctul,  r^rlpv  Tor,  XSt, 
SM]i!iM:BrT  life,  dleeaan  due  to,  ?f£. 
Beptli^  tank  method  of  removal  of  uiwjige, 

1S«. 
Bewu«.    cb&tie<-a    taklag   plaM    La,    tablv 
of,   135. 
dwdorliatloQ  oT.  171. 
dis^Dal  of.  18(. 
□Lttliuda  ol  purlDcatl^p.  of,  tU, 
bBfterlal.  IIW. 

hriyad  Irrigation,    ISfl, 

irrlgntioB   with    uppiomi   undiTdnliii- 

BK?,   Iffl. 
aedlDietltlLClcn  nndl  Irrigatloa,  IK. 
"Beplic  taak,"  m, 
aterlllzatlcii  by  h«it,  iM. 
more  Impurtuat  bnrti^rln  t'xiud  In.  UE. 
purlflL'iitlan  of,   a  blo-IOKlfbl  trrix-vag.   lUj 
r<-moTii1  of.   iTi. 
eartu    and   nnh-rloBl'tB,   177, 
-cloneC,   coEtiparlaod   6t.   wltb   water* 
rloa^t,  179. 
nXIdcn  STitem.  171. 
quefltloDB  W  Chapter  V  on,  Ud. 
pl|  antem,  174, 
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Sewace,  removal  of.  paeumatlc  ajratcin  of 
Llernur,  ITS. 
prfvy  and  prlry-well  aratem,  IT3. 

-well  system,  174. 
reason  a  for.  172. 

Rochdale,  or  pall'^rloaet,  Bjrstem.  175. 
systems  of,  173. 
WBter-carrlagfl  ayatcms,  ISO. 
"comblDed,"   180. 
"Bcparate."  ISO,  181. 
total   QUaDtlty   of,    tor   each   Individual, 
172. 
Sewer- alp,  27. 
ammonia  In,  37. 
bacteria  In,  27. 
composition  of,  27. 
Sewer -pipe,   170. 
Shcep-pock.  434. 
Ships.    See  Marine  Hygiene. 
Shipwreck,  casualties  and  dlaabllltles  due 
to,  296. 
Ubies  ot,  296,  297. 
Sick-room,  disinfection  of,  4M. 
SlKuatera,  130. 

Site  tor  prisons,  qualities  necesaary,  350. 
Small-pox,    history  ot,    393.     See   Dlseaaea, 
Epidemic,  Hlatory  of. 
quarantine  of.  503. 
resume  ot,  440. 
Snow-bllndneas,  13. 
prevention  of,  13. 
-water,  60. 
Soil,  atmosphere  ot,  ISl. 

contamination  ot,  with  sewaKe,  172. 
In  relation  to  dlsesaea,  1S2. 
mlcro-orsaDlama  In,  163. 
movements  of,  163.  i 
oxygen  and  carbon  dioxide  In,  161. 
algnlflcaoce  ot  carbon  dioxide  In,  1S4. 
character  ot,  195. 
phyalcal  and  chemical,  160. 
In    relation   to   construction   ot   habita- 
tlona,  195. 
conditions    ot.    diseases   ot    anlmala    due 

to,  169. 
drainage  ot,   170. 
drains,  best  material  for,  170. 
eucalyptus  tree  tor,  170,  198. 
sewer-pipe,  170. 
BunOower-pUnts  tor,  170,  198. 
Impurities,  diseases  spread  by,  166. 
queations  to  Chapter  IV  on,  170. 
water  ot,   ISS. 

wet,  diminution  ot  disease  due  to,  table 
of,  194. 
drainage  ot,  prophylactic  asalnat  pul- 
monary tuberculoaia,  194. 
prediaposlnK    to    pulmonary    tubercu- 
loaia, IB4. 
sanitary  results  ot  drainage  ot,  194. 
drains,  drainage -pipe,  170. 


Soldier,  clothloK  of.  272. 
dwelling  of,  274. 
food  ot,  270. 

Infectious  diseases  of,  279. 
yellow  fever,  282. 
typhoid  fever,  282. 
malarial  fever,  280. 
cholera,  283. 
diarrhea,  279. 
phthisis,  283. 
dysentery,  279. 
venereal  diseases,  2S3. 
training  of.  269. 
Bollda,   total.  In  water,   determination   of. 

101. 
Sourcea  of  drlnhlng- water,  50. 
Soluttons,  germicidal,  dialnfectlon  by.  492. 
Spring -water,  64. 

SUtlatica.  vital.    See  ViUl  SUUatlca. 
Steam  dislntecttng  chambers,  490. 
Still-births    among   upper-story    dwellers, 

193. 
Storage  and  purification  of  water,  77. 
reservoir  In  Wilmington,  Del.,  plana  of, 
82. 
Suicide  by  Inhaling  fumes  of  charcoal,  n. 

relation  ot,  to  seasons,  23. 
Sulphuretted  hydrogen,  in  the  air,  Z7. 
Sulphur -furnace    491. 
SulpburouB-acld  gea,  poisoning  by.  2S0. 
Bun's  raya,  dermatitis  from,  12. 
direct  InOuence  of,  12. 
erythema  from,  12. 
8un-atroke,  II,  163. 
conditlona  predisposing  to,  U. 
prevention  ot,  12. 
Sweating  sickneaa,  history  ot,  396. 
SypblllB.  hlatory  of,  430. 
rfisumfi  ot,   440. 

Table  ot  antiseptics,  459. 

of  cbanges  taking  place  In  sewage,  185, 
186. 

ot  comparative  coat  ot  digestible  ou- 
trients  and  energy  In  dif- 
ferent food  matei-lals  of 
average  prices,  112. 

ot  deaths  from  typhoid  fever,  90. 

of  dietary  for  adult  male  ot  average 
weight.  Ul. 

of  food  adulterations  for  one  yesr  In 
Illinois,  149. 

ot  mineral  waters  In  this  country,  56. 

ot  quarantlnable  dlaeaaefl,  473. 

ot  BUndard  dieUries.  Hutchison's,  114- 
116. 

ot  the  time-perloda  ot  contagious  and 
Infectious  dlseaBcs,  Vach- 
er'a,  241. 

showing  analysea  of  artesian  well  water, 
62. 
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)iumi.n   bc'loBB,   IT. 

pr^lspoBlng  tOj  IM.                                    ^^^^M 

eflecta   of   KTmaaatlC    ttallilDC   OD    dC'- 

guBrBDline  of,  &6S.                                           ^^^^| 

TclvpraeDt,  35G,  %7. 

rtaumfi                                                              ^^^^1 

Incubation    period    at    lofecUoua    dls- 

aai^atorlum  ir(>atucat  of.  564.                        ^^^H 

emtte.  3SC. 

TuberoulouB  meat,  iSl-                                          ^^^^H 

■lll1u«D?Q  of  akobol  Upon  Ihe  mortality 

Turpentine  vapora,   effei^tB  Ol.  2&I.                    ^^^^^| 

frotiL  tarloua  dlBcancs,  lit. 

Trcbold  bacilli  IQ  Ice,  &|.                                 ^^^1 

tnorbldCtr   and    mortallCy   ol  anaFnrlRK 

FeTcr,  epldem'lra  ot.  duo  lo  coniamltiatpd            ^H 

people.  2M.  2^1.  X94.  ESK. 

wai<-r-Bupply,  6G-T8.                    ^^^H 

bavr  rdliooB,  3SS,  329.  3:ki.  m,  332. 

ppldemicB  ot,  water-borne,  H,  ffj,              ^^^^M 

iviiLrlllvo  lOBredlf-nU  of  food,  IIB. 

blEtory  of,   lEft.                                                   ^^^H 

perccntase   of   akobol   Id  pateDt  mcdt- 

lu  BoliJI-^rB,  2S2.                                               ^^H 

(IQPB,     Hi. 

mortality    average    In    cltl«a    BUpplled             ^M 

period*  at  Quarao'tlnQ  otter  cOfltagloUS 

with  flttcrts]  water.  It.                     H 

dlaeaevB,    WUKvIegg^'e,   H2, 

Id  AtDerlcsa  cities,  table  Bbowlog',  7}-            ^H 

prcp«r  proporllan  of  air.  W. 

^^^^ 

ralBtloit    ot    atmosptioDr    pressure    to 

table  ol  dvalha  Irnm,  DO,                            ^^^H 

aLIICuH'C,  H. 

Typbua  fever,  rfaumi  ol,  140.                           ^^^^| 

relation    of    dcatb-rate    to    itenBltj    oF 

bLitorr                                                          ^^^H 

i                                   povuHBtlon.  I9i. 

TTratoxkon  ici  milk,  1S4,                                 ^^^^H 

rHatlon  of  bumldlLgr  (o  (emperalurr.  G. 

^^^^1 

relaUTfl  numb'cr  dF  bbct^ria  tound  id 

Vnrclnoeiaa,  (01.                                            ^^^^1 

aerl^B  ot  wuIIb,  SI. 

and  qypblll».  IDT.                                                     ^| 

'                   f-plAllT«  p'ropdrtloda  of  Cat  and  proleldi 

modi)-  of  perfomilne  Che  Dp«rallcMi,  404.                 ^M 

In  meat,  121. 

Brmptotna.   W.                                                                ^M 

relative    ralup    of    different    hlnda    ol 

'Vai:ilicr'B  tahli;  of  th4  tlmr-pertoda  of  ^-oo-            ^| 

1                                       cheear  In  allnientar]r  prlncl- 

tagloUB   and   Infectious   dla*             ^| 

1                                   plea,  lit. 

caiea,  211.                                       ^H 
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VaulU,  entombmeot  In,  STL 
VeceUble  loods.  13&. 
Venereal  dUeues  In  toldlen,  283. 
Veotllatlon.  200. 

and  beatlns,  200. 

arUflclal,  10. 

deflnlttoD  of,  3B. 

bow  accomplished,  1/0. 

natural,  K. 

of  hoepltals.  222. 

of  prlvlei,  173. 

of  HChOOlB,   230. 

of  ahlps.  338.     See  Uarlnfl  Hrslnne. 
Parkes's  rules  for,  41. 
princlplea  o(,  38. 
proper  ayetem  of,  39. 
quest lona  on,  45. 
source  of  air  tor,  39. 
Ventilators.  200-201. 
Vessels,  cholera.    See  Quarantine, 
plague.     See  Quarantine, 
yellow  fever.    See  Quarantine. 
Violence,    dlseasea    due    to    expoaure    to 

mechanical,  £66. 
Vital  sUttatlcs,  4S2. 

death-rate  and  hirth-rate,  4W. 
queatlons  on,  470. 
reKlstratlon  of  blrtha,  464. 
of  deaths,  466. 
of  diseases,  465. 
of  marriage*,  46S. 

Wall-coBtlng,  203. 
Water,  46. 
albuminoid  ammonia  In,  05. 
ammonia  In,  from  cattle-manure,  fi2. 

source  of,  96. 
bacteriological  examination  of,  97,  106. 
media  for,  105. 
procedure,  106. 
bilge-.    See  Marine  Hygiene, 
carbon  dioxide  in,  dangerous  proportion 
of.  78. 
effect  of,  on  lead  pipe*,  78. 
excess  of.  effect  of,  on  lead  plpea,  78. 
chemical  analysis  of,  object  of,  91 

objections  to,  96. 
chlorides  In.  96. 
classlBcatlon  of,  de  Chaumont's,  98. 

tat>le  of  characteristics  ot.  99. 
clear  but  containing  diseaae  germs,  9f. 
-closets,  206. 

water-supply  for,  211. 
color  of,  63. 
daiiy  consumption  ot,  in  American  cities, 

Ubie  of,  4T. 
dally   quantity    ot,    required    by   human 

beings,  table  ot,  47. 
deep  well,  ammonia  In,  aourca  ot,  96. 

nitrites  In,  aource  ot,  91. 
drinking-.  61. 


Water-drlnkl&x.  bacterltt  in,  aafe  limit  ot, 
98. 

cbolara  tranamltted  by,  76. 
contamination  of,  by  excrement,  GO. 
diseases  due  to  Impure,  64. 
cretin  lam.  64. 
diarrhea,  66. 
dysentery,  66. 
parasitic,  66. 
typhoid,  66. 
limit  of  solid  matter  allewabl»  in,  es. 
sources  of,  60. 
examination  of,  93,  100. 
albuminoid  ammonia,  101. 
chlorine,  ita. 

sign  111  cane  e  of,  103. 
color,  100. 

sIgnlOcance  ot,  100. 
tor  lead,  copper,  and  Iron,  104. 
free  ammonia,  101. 
hardness,  104. 
nitrates,  102. 

significance  of,  102. 
r'trltes,  101. 
odor,  101. 

significance  of  lOt. 
organic  nitrogen,  101. 
oxygen  consumed.  102. 

significance  of.  103. 
for  phosphates,  106. 
total  aolids  In,  101. 
turbidity.  100. 
significance  at.  100. 
filtered,    aTerage    typhoid    mortality    In 

citlea  mpplied  with,  16. 
freerlng.  63. 

from  fresh-water  lakes  and  ponds,  63. 
fungi  and  alg»  In,  63. 
groi:nd-,  16b. 
contamination  ot,  with  sewage,  171. 
Influence  of,  on  bacteria  of  decom^wal- 
tlon.  166. 
on  bacteria  of  putrefaction,  167. 
micro-organisms  In,  166. 
bard    64. 
hardneaa  of,  63. 
cauae  of,  64. 

determination  of,  64.  101. 
permanent.  '4. 
soap  teat  for,  64. 
temporary,  64. 
toial,  «4. 
Impurities  In.  63. 

mineral.    In   this   country,    clasalDcatlon 
of.  66. 
table  showing  analyses  ot  some  of  the 
more  popular,  60. 
nitrates  and  nitrites  in,  96. 

source  ot.  96. 
nitntea  and  nitrates  In,  96. 
objectionable  organic  Impurities  In,  94. 
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Water,  o^uile  nurttor  in,  K. 

Bltrogen  In,  9S. 
«▼«  of  Up*-worni  tn,  •>. 
patrolMua  la,  tt, 
poUble,  qmlltlM  of  sooO,  9. 
proportion  In  tlMuea  of  anlnuU  body.  M> 
pnrlflontloa  of,  b^  alnin.  M,  71. 

hf  boIUnc  TS. 

b7  bromine.  It. 

br  copper  aulphate,  7>. 

)V  ferrotu  eulphate  u4  lime,  M. 

Und'B  metliod.  7S. 

by  owne,  H. 

bjr  potMiltuB  perwawnrt*.  7B. 
qoantltr  of.  requlrod  br  hmuui  belnfi, 

4S. 
qneetloafl  to  Chapter  II  on,  lOT, 
rain-,  M. 

qnaimea  of,  fiL 
remit  of  dacampoaltlan  of  orsaata  Im- 
puriUea  ia.  »4. 
Ubie  of,  ft. 
.■iTor-,  BL 

ebjectlona  to,  BL 

Hlf-purlflcatlon  of,  Gl 
aalU  In.  M. 
aedlment  In,  CI. 

examination  of,  n. 
■now-,  GO. 
■prlnc-.  H. 
■toraie  end  purlfleatlon  of,  7T. 

bjr  ■edlmBDUtloa,  8L 

aitrattoa.  SL 

Impurltlee  from  contalnera,  lead  ptpes, 
78. 
sulphur  In,  63. 


for  hoqjltBle.  tm. 
of  eUpe.    Bee  Mariaa  HirBtena. 
tranapareney  of,  tt. 
well,  CL 
artealan,  analynM  of.  C 

qaanUtr.  »- 
baotariain,  SL 
Weather.  InBuence  en  the  oaasatlen  of  dle- 

eaae  and  mortatU]',  17. 
Wtfle,  artealaa,  eL 

mlaeral  contenta  of,  O. 
deep.  n. 
Wind.  *. 
dnr,  <■ 
molat,>. 
WIndn,   mletnO,    bora,    northen,   alrooeo, 
hamattaa,    almoon,     ISfan, 

w-n. 

wine.  141. 

adulteration  of  fonisn,  UM. 
Wharraa,  4V. 
Vhiek7,  l«t. 
Whlteleise'a    table    ehowlns    perioda    at 

quarantine  after  eootacteaa 

dieeaaee,  UL 
Whooplns  oough,  rdaamd  of,  44L 
Wool-aortera'  dlaaase.  Ml. 

Teaata  la  air.  •. 

Yellow  ferer,  hiatorr  of.  411. 

In  aoldlera.  SSL 

rCaumd  of,  441. 

Teaaela.    See  Quarantine. 

Zinc  or  copper  vapors,  polsouliiK  by,  a«. 


